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As the Nation’s principal conservation agency, the Department of the 
Interior has basic responsibilities for water, fish, wildlife, mineral, land, 
park, and recreational resources. Indian and Territorial affairs are other 
major concerns of America’s “Department of Natural Resources.” 


The Department works to assure the wisest choice in managing all our 
resources so:each will make its full contribution to a better United 
States—now and in the future. 











FOREWORD 


Selected Water Resources Abstracts, a semimonthly journal, includes abstracts 
of current and earlier pertinent monographs, journal articles, reports, and 
other publication formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as well as related 
engineering and legal aspects of the characteristics, conservation, control, use, 
or management of water. Each abstract includes a full bibliographical citation 
and a set of descriptors or identifiers which are listed in the Water Resources 
Thesaurus. Each abstract entry is classified into ten fields and sixty groups 
similar to the water resources research categories established by the Com- 
mittee on Water Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE COPIES OF DOCU- 
MENTS ABSTRACTED IN THIS JOURNAL. Sufficient bibliographic information 
is given to enable readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve the scientific and 
technical information needs of scientists, engineers, and managers as one 
of several planned services of the Water Resources Scientific Information 
Center (WRSIC). The Center was established by the Secretary of the Interior 
and has been designated by the Federal Council for Science and Technology 
to serve the water resources community by improving the communication of 
water-related research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and technical information 
activities associated with active research and investigation program in water 
resources. 


To provide WRSIC with input, selected organizations with active water resources 
research programs are supported as ‘‘centers of competence’ responsible for 
selecting, abstracting, and indexing from the current and earlier pertinent 
literature in specified subject areas. 


Additional “‘centers of competence’’ have been established in cooperation with 
the Environmental Protection Agency. A directory of the Centers appears on 
inside back cover. 


Supplementary documentation is being sécured from established discipline- 
oriented abstracting and indexing services. Currently an arrangement is in 
effect whereby the BioScience Information Service of Biological Abstracts 
supplies WRSIC with relevant references from the several subject areas of 
interest to our users. In addition to Biological Abstracts, references are acquired 
from Bioresearch Index which are without abstracts and therefore also appear 
abstractless in SWRA. Similar arrangements with other producers of abstracts 
are contemplated as planned augmentation of the information base. 


The input from these Centers, and from the 51 Water Resources Research 
Institutes administered under the Water Resources Research Act of 1964, as 
well as input from the grantees and contractors of the Office of Water Re- 
sources Research and other Federal water resources agencies with which the 


ses 








Center has agreements becomes the information base from which this journal 
is, and other information services will be, derived; these services include 
bibliographies, specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and arrangements of this 
bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Resources Research 

U.S. Department of the Interior 

Washington, D. C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


01. NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


DISSOLUTION OF OPAL IN WATER AND ITS 
WATER CONTENT, 

South Florida Univ. ,’Tampa. Dept. of Geology. ° 

For primary bibliographic entry see Field 02K. 


THEORY OF LIQUIDS, 
Waterloo Univ. (Ontario). 

D. Henderson. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, W 

D.C. 20402 - Price $0.25. Office of Saline Water 
Research and Development Progress Report No. 
So a 1967. 18 p, 1 tab, 5 fig, 12 ref. 14-01- 


*Mathematical models, 


Descriptors: 
*Vv “Pressure, 


*Liquids, 

‘apor pressures, *Free energy, 
*Monte Carlo method. 

Identifiers: *Square well potential, *Saturated 

vapor pressures, Percus Yevick equation, Equa- 

tion of state, Molecular dynamics. 


The equation of state of a fluid of molecules with a 
hard-core repulsion is evaluated by treating the at- 
tractive potential as a perturbation on the hard- 
sphere potential. This leads to a rapidly conver- 
gent expansion in inverse powers of the tempera- 
ture. This expansion is taken to second-order. The 
first-order term is evaluated exactly (except for 
the approximation of using the Percus-Yevick ex- 
pression for the hard-sphere radial distribution 
function). Two slightly different approximations 
for the second-order term are given and shown to 
lead to similar results. Using the square-well 
potential and including first- and second-order 
terms, the calculated equation of state is in excel- 
lent agreement with the quasi-experimental 
Monte-Carlo and molecular dynamics results at all 
temperatures and densities, including those 
characteristic of the liquid state. (OSW) 
W72-06368 


PROCEDURES FOR TRACE ANALYSIS OF 
DISSOLVED INORGANIC AND ORGANIC 
CONSTITUENTS IN WATER, 

Army Medical Research and Nutrition Lab., 
Denver, Colo. 

For primary bibliographic entry see Field 02K. 
W72-06525 


02. WATER CYCLE 


MASS SPECTRAL INVESTIGATION OF PESTI- 
CIDEsS, 

Arizona Univ., Tucson. 

M. E. Wacks, and W. A. Laurie. 

Available from the National Technical Informa- 
tion Service as AD-729 907, $3.00 in paper copy, 
$0.95 in microfiche. AROD-9109.1-A, June 30, 
1971. 34 p, 21 fig, 1 tab, 17 ref. Contr. No. 
DAHC04 70 C 0021. 


Descriptors: *Organophosphorus pesticides, *U- 
reas, Pesticides, Pesticide residues, Spectrometry, 
Phosphothioate pesticides, Analytical techniques. 
Identifiers: ‘*Carbodiimides, “Metastable ion 
transitions, _*Ion _kinetic energy, *Mass spec- 
trometry, * *Chemical 
interference isomers, O-ethyl o-p-nitrophen- 

h thioate, Fenthion, Methy! parathion, 
Meta-systox, Di-cyclohexyl carbodiimide, Di-o- 
tolyl carbodiimide, Di-p-tolyl carbodiimide, Di- 
isopropyl » Dowco 118 (Zytron), 
Double focusing mass spectrometer, Mass spec- 
tra. 








Previous studies involved active physical methods 
(temperature studies, appearance potentials, 


difficulties in the interpretation spec- 
tra. The ureas, synthesized by the hydrolysis of 
showed 


ion kinetic energy studies as used in these studies 
will give the most precise data. Mass spectral data 
the compounds investigated. 


2A. General 


COMPARISON OF RUNOFF FROM A 
CATCHMENT SNOW PILLOW AND A SMALL 
FORRESTED WATERSHED, 

Idaho Univ., Moscow. Dept. of Agricultural En- 


gineering. 
For primary bibliographic entry see Field 02C. 
W72-05913 


MOUNTAIN PRECIPITATION AND HYDROLO- 
GY FROM SNOW SURVEYS, 

Soil Conservation Service, Bozeman, Mont. 

For primary bibliographic entry see Field 02C. 
W72-05914 


PREDICTION OF SEASONAL SNOWMELT RU- 
NOFF IN THE OKANAGAN VALLEY, 
British Columbia Univ., Vancouver. Dept. of Civil 


Engineering. 
For primary bibliographic entry see Field 02C. 
W72-05918 


CONVECTIVE HEAT AND MASS TRANSFER 
FROM WATER SURFACES, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Water Resources Research Center. 
For primary bibliographic entry see Field 02E. 
W72-05982 


COMBINED SURFACE WATER-GROUN- 
DWATER ANALYSIS OF HYDROLOGICAL 
SYSTEMS WITH THE AID OF THE HYBRID 
COMPUTER, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 04B. 
W72-06006 


A WATER YIELD MODEL FOR SMALL 
WATERSHEDS, 

Kentucky Univ., Lexington. Dept. of Agricultural 
Engi 4 


ngineering. 

C. T. Haan. 

Water Resources Research, Vol 8, No 1, p 58-69, 
February 1972. 6 fig, 6 tab, 18 ref. OWRR A-025- 
KY (1). 


Descriptors: *Water yield, 
*Mathematical models, *Parametric hydrology, 
*Rainfall-runoff relationships, Evapotranspira- 
tion, Rainfall, Water resources development, 
Simulation analysis. 


STOCKED AND LAS- 
-FIR SITES CALCULATED BY 
METEOROLOGICAL METHODS 


For primary bibliographic entry see Field 02D. 
W72-06287 


DELAWARE RIVER BASIN MODELING. 

Division of Reactor Standards (AEC), Washing- 
ton, D.C. 

For primary bibliographic entry see Field 02E. 
W72-06310 


INFRARED PHOTOS FOR DRAINAGE ANALY- 


SIS, 

McGill Univ. Montreal (Quebec). 

For primary ic entry see Field 07B. 
W72-06402 


DETERMINISTIC APPROACH TO 
WATERSHED MODELING, 
Research Service, Fort Collins, Colo. 
Research Ce: 
D. A. Woolhiser. 
Nordic Hydrology, Vol 11, No 3, p 146-166, 1971. 
12 fig, 1 tab, 49 ref. 


Descriptors: *Model studies, *Mathematical 
models, *Water balance, *Rainfall-runoff relation- 
ship, Infiltration, Runoff, Rainfall, Evapotrans- 
piration, Groundwater, Soil moisture, Numerical 
analysis. 

Identifiers: Deterministic watershed models. 


Physically based deterministic models have a 
theoretical structure based primarily on the laws 
of conservation of mass, energy, or momemtum, 
and are deterministic in the sense that when initial 
and boundary conditions and inputs are specified 
the output is known with certainty. This type of 
model attempts to describe the structure of a par- 
ticular hydrologic process and is therefore helpful 
in predicting what will happen when some change 
occurs in the system. Such a model would consist 
of a set of linked partial-differential equations in 
up to three space variables and time. These equa- 
tions, with boundary conditions defined by the 
surface and subsurface geometry of the basin, 
would operate upon distributed rainfall input data 
to estimate streamflow and groundwater flow 
from the basin as well as soil moisture levels. 
Three physically based deterministic components 
of a general watershed model are briefly reviewed: 
Infiltration, overland and open-channel flow, and 
evapotranspiration. The basic theory underlying 
each of these models is well developed. Of the 


imposed 
tion model cannot be used in some cases. Physi- 
cally based models for actual (as compared with 
potential) evapotranspiration are extremely com- 
plicated and do not offer an attractive alternative 
I methods 





tions describing physical processes on a watershed 
generally involves numerical methods. The 
problem of convergence of numerical methods and 
the possible effect of finite-difference solutions on 
optimized parameters must be considered. (K- 
napp-USGS) 
W72-06442 








Field O2—WATER CYCLE 
Group 2A—General 


THE PARAMETRIC APPROACH TO 
WATERSHED MODELING, 

Agricultural Research Service, Athens, Ga. 
Southeast Watershed Research Center. 

W. M. Snyder. 

Nordic Hydrology, Vol 11, No 3, p 167-185, 1971. 
9 fig, 1 tab, 8 ref. 


Descriptors: *Parametric hydrology, *Mathemati- 
cal models, Model studies, Reviews, Input-output 
analysis, Numerical analysis, Rainfall-runoff rela- 
tionships. 

Identifiers: Parametric models, Watershed 
models. 





The parametric approach to watershed modeling 
lies between the stochastic and deterministic ap- 
proaches. Essentially, the parametric approach at- 
tempts to find functional relationships between 
numerically defined hydrologic and physical 
characteristics of a drainage area. Successful 
parametric modeling requires progression through 
sequential stages of data processing, model formu- 
lation, optimization of parameters, examination of 
results, association of characteristics and conver- 
sion to prediction procedures. Selected examples 
of the various stages are discussed. (Knapp- 
USGS) 

W72-06443 


THE STOCHASTIC 
WATERSHED MODELING, 
Agricultural Research Service, Chickasha, Okla. 
Southern Great Plains Watershed Research 
Center. 

D. G. DeCoursey. 

Nordic Hydrology, Vol 11, No 3, p 186-216, 1971. 
3 fig, 95 ref. 


APPROACH TO 


Descriptors: *Stochastic processes, *Markov 
processes, *Statistical models, Hydrologic data, 
Monte Carlo method, Statistical tests, Rainfall, 
Runoff, *Mathematical models, Synthetic 
hydrology, Rainfall-runoff relationships, Simula- 
tion analysis, Correlation analysis, Regression 
analysis. 

Identifiers: *Synthetic data, *Data generation, 
*Watershed modeling, *Normal distribution, 
*Skewed distribution, *Serial correlation, *Cross 
correlation, *Multivariate, *Log-normal distribu- 
tion, *Random numbers, Random walk, Moving 
average, Sum of harmonics, Correlograms, Sta- 
tionarity, Multiple-lag, Missing data. 


The stochastic approach to watershed modeling 
refers to the techniques used to generate synthetic 
hydrologic data. These data may be used either for 
input to a parametric watershed model or to pro- 
vide directly an estimate of the output of a 
hydrologic process. In both cases the basic 
techniques of the generation processes are the 
same. The type of process depends primarily on 
the purpose for which the data are being generated 
and on the quality and quantity of sample data. 
Autoregressive techniq are pr ted which 
can be used to generate data for one or any 
number of variates. The data generated can be nor- 
mal, skewed, or log normal, and include serial cor- 
relation. If two or more variates are involved, 
cross correlation may also be considered. Brief 
discussions concerning missing data, statistical 
tests, random number generation, and interpreta- 
tion of results are presented along with a review of 
the generation schemes that have been used in the 
stochastic generation of hydrologic data. 
W72-06452 





RECENT DEVELOPMENTS IN THE ANALYSIS 
OF HYDROLOGICAL TIME RECORDS. CON- 
CATENATIONS AND SPECTRUM ANALYSIS 
(DEVELOPPEMENTS RECENTS EN MATIERE 
D’ANALYSE DES CHRONIQUES D’EVENE- 
MENTS HYDROLOGIQUES: LIAISON’ EN 
CHAINE, ANALYSE SPECTRALE), 

Purdue Univ., Lafayette, Ind. School of Civil En- 
gineering. 

M. Delleur. 

La Houille Blanche, No 2, p 147-156, 1971. 10 fig, 
24 ref. (English abstract). OWRR B-008-IND (6). 


Descriptors: ‘*Rainfall-runoff __ relationships, 
*Mathematical studies, *Streamflow, *Mathemati- 
cal models, Foreign countries, Hydrologic data, 
Input-output analysis, Streamflow forecasting, 
River basins. 

Identifiers: *France, *Sioule River basin (France). 


Mathematical studies were applied to rainfall and 
runoff in the Sioule basin, a tributary of the Allier 
River, in central France. Studies were made for 
monthly, daily, and bihourly data. A logarithmic 
transformation of the runoffs and a square root 
transformation of the rainfalls improved the rela- 
tionships at the monthly and daily time scales. The 
periodicity was removed by normalization for the 
monthly data, and by filtering for the daily and 
bihourly data. Several mathematical models are 
proposed to simulate the time series of rainfall and 
of the runoff and the rainfall-runoff transfer in the 
Sioule basin for the three time scales. (Woodard- 


2B. Precipitation 


SNOW FREQUENCY ANALYSIS FOR OREGON 
AND UTAH, 

Soil Conservation Service, Portland, Oreg. 

For primary bibliographic entry see Field 02C. 
W72-05912 


DEVELOPMENT OF THE FULCRUM 
WEIGHING DEVICE FOR PRECIPITATION 
GAGES, 

Soil Conservation Service, Fort Collins, Colo. 

For primary bibliographic entry see Field 02C. 
W72-05916 


FIELD PERFORMANCE OF THE UNIVERSAL 
SURFACE PRECIPITATION GAGE, 

Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center. 

For primary bibliographic entry see Field 02C. 
W72-05917 


APPLICATION OF BOREHOLE GEOPHYSICS 
TO THE INVESTIGATION AND DEVELOP- 
MENT OF GROUNDWATER RESOURCES, 

For primary bibliographic entry see Field 04B. 
W72-06000 


CHEMICAL COMPOSITION OF ATMOSPHER- 
IC PRECIPITATION AND SURFACE WATERS. 
METHODS OF CHEMICAL ANALYSIS OF 
NATURAL WATERS (KHIMICHESKIY 
SOSTAV ATMOSFERNYKH OSADKOV I 
POVERKHNOSTNYKH VOD. METODY 
KHIMICHESKOGO ANALIZA PRIRODNYKH 
VOD). 
Gidrokhimicheskii 
(USSR). 

For primary bibliographic entry see Field 02K. 
W72-06146 


Institut, Novocherkassk 


TOTAL ORGANIC CARBON IN ATMOSPHER- 
IC PRECIPITATIONS (VALOVOY OR- 
GANICHESKIY UGLEROD V ATMOSFER- 
NYKH VODAKH), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

For primary bibliographic entry see Field OSA. 
W72-06147 


THE FREQUENCY OF DRY PERIODS IN 
MARYLAND, 

Agricultural Research Service, Beltsville, Md. 
Hydrograph Lab. 

David M. Hershfield. 

Chesapeake Sci. 12 (2): 72-84. Illus. Maps. 1971. 
Identifiers: Dry, Frequency, Maryland, Periods. 


2 


Precipitation data from 31 stations were analyzed 
for the purpose of determining the frequency and 
intensity of dry periods. Dry periods of at least 10 
days in length can be expected about 4, 5 and 8 
times a year for sequences where precipitation for 
each day is less than .01, .10, and .25 in, respec- 
tively. The geometric distribution provides an ac- 
ceptable fit to the data for the more common 
frequencies. Extreme-value analysis was used to 
determine the probabilities of occurrence of long 
dry periods; i.e., dry periods equal to or longer 
than the 2-yr value. The onset of about 80% of 
these dry periods occurs during the 2nd half of the 
year with about 50% starting in Sept. and Oct.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-06415 


ANNUAL RAINFALL IN THE KARKONOSZE 
MOUNTAINS, 

Polskie Towarzystwo Przyrodnkow im Koper- 
nika, Warsaw. 

K. R. Mazurski. 

Wszechswiat. 10. 272-273. 1970. Illus. 

Identifiers: Annual, Karkonosze, Mountains, Po- 
land, Rainfall. 


The isohyet of 1000 mm found for the Karkonosze 
corresponds roughly with the 600 m contour line. 
The western part of the range receives more 
precipitation than the eastern. According to Deb- 
ski the inversion level is 1128 m with a maximum 
precipitation of 1388 mm, but it was found that the 
level of 1360 m and a maximum precipitation of 
1580 mm is more probable.--Copyright 1971, 
Biological Abstracts, Inc. 

W72-06422 


THE DEVELOPMENT OF COMPUTER PRO- 
GRAMS APPLICABLE TO MEA”!NGFUL 
PRECIPITATION MANAGEMENT <XPERI- 


MENTS, 

Denver Univ., Colorado. Dept. of Geography. 
For primary bibliographic entry see Field 07C. 
W72-06427 


HURRICANE HILDA, 1964: 1. GENESIS, AS 
REVEALED BY SATELLITE PHOTOGRAPHS, 
CONVENTIONAL AND AIRCRAFT DATA, 
National Hurricane Research Lab., Miami, Fla. 

H. F. Hawkins, and D. T. Rubsam. 

Monthly Weather Review, Vol 96, No 7, p 428- 
452, July 1968. 36 fig, 17 ref. 


Descriptors: *Hurricanes, *Aerial photography, 
*Satellites (Artificial), *Aircraft, *Remote 
sensing, Tropical cyclones, Rainfall, Winds, 
Weather patterns, Meteorology, Meteorological 
data, Clouds, Methodology, Oceans, Water tem- 
perature, Storms, Photography, Data collections, 
Gulf of Mexico, Atlantic Ocean. 

Identifiers: *Hurricane Hilda (1964), Hurricane 
development. 


The formation of hurricane Hilda in the Gulf of 
Mexico in 1964 is followed using satellite photo- 
graphs, surface and 200-mb. streamline analyses, 
and 500- to 200-mb. thickness and shear wind 
analyses. The formation of a strong upper level an- 
ticyclone nearly over the perturbation coincided 
with marked warming in the 500- to 200-mb. level. 
Significant deepening was delayed until the 
disturbance was clear of the island of Cuba. 
Profiles of meteorological parameters and details 
of the structure from photographs and radar film 
are presented. (Woodard-USGS) 

W72-06438 


DEUTERIUM CONTENT OF CANADIAN 
WATERS--II, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). 

For primary bibliographic entry see Field 02K. 
W72-06465 


OP Oe ond A Oe, Oe ee Oe ek sl ss an, 


< 


A NATIONAL PROGRAM FOR ACCELERAT- 
ING PROGRESS IN WEATHER MODIFICA- 


TION. 

Interdepartmental eo for Atmospheric 
Sciences, Washington, D 

For primary ilethins entry see Field 03B. 
W72-06475 


CLOCK-HOUR/INSTANTANEOUS RAINFALL 
RATE RELATIONSHIPS APPLICABLE TO THE 
EASTERN UNITED STATES, 

Environmental Technical Applications Center (Air 
Force), Washington, D.C. 

P. J. O'Reilly. 

Available from NTIS, Springfield, Va. 22151 as 
AD-733 586 $3.00 paper copy, $0.95 microfiche. 
Technical Note 71-12, December 1971. 20 p, 5 fig, 
6 tab, 13 ref. 


Descriptors: *Rainfall, *Rates, *Rainfall intensity, 
Time, Meteorological data, Climatology, Rain 
gages, Data collections, Hydrologic data, 
Frequency analysis. 

Identifiers: *Eastern USA, Instantaneous rainfall 
rate. 


A method is described which provides climatologi- 
cal estimates of the frequencies of instantaneous 
rainfall rates at a point and along a surface 
horizontal path length as a function of the clock- 
hour rate. Clock-hourly precipitation amounts are 
utilized since they are available fro a period of 
record for many first-order stations in the USA 
and for a selected number of overseas locations. 
Point instantaneous rainfall rates measured at 
Island Beach, New Jersey; Franklin, North 
Carolina; and Miami, Florida provided the input to 
these clock-hour/instantaneous rate relationships. 
These relationships are intended primarily for use 
over the Eastern United States but may find appli- 
cation for other areas. (Woodard-USGS) 
W72-06481 


2C. Snow, Ice, and Frost 


EFFECTS OF SNOW REMOVAL, LITTER 
REMOVAL AND SOIL COMPACTION ON SOIL 
FREEZING AND THAWING IN A MINNESOTA 


OAK STAND, 
Minnesota Univ., Minneapolis. School of 
Forestry. 


D. B. Thorud, and D. P. Duncan. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 153-157, January-February 1972. 3 fig, 
5 tab, 24 ref. 


Descriptors: *Snowmelt, *Frozen ground, *Ru- 
noff, *Thawing, *Snow cover, Snow management, 
Minnesota, Snow removal, Freezing, Snowpacks, 
Soil water, Forests, Frost. 


When soil is frozen, water from snowmelt and 
rainfall may run off the surface and contribute to 
winter and spring floods. Snowpacks, forest litter, 
and soil compaction are variables that may affect 
soil freezing and, in turn, surface runoff. The 
removal of a snow layer 13 cm or less in depth in 
tests near St. Paul, Minn. caused deeper and more 
persistent soil freezing than did either litter 
removal or soil compaction. For several weeks, 
frozen soil averaged 38 cm deeper in snowless 
plots than in snow-covered control plots. For 
about the same period, frozen soil averaged 20 cm 
deeper in plots without litter than in litter-covered 
control plots, and 13 cm deeper in snowless com- 
pacted plots than in snowless control plots. The 
presence of even a shallow snowpack (13 cm) 
seemed to reduce the individual effects of litter 
removal and soil compaction on the depth of soil 
freezing. The most significant hydrologic effect of 
deep freezing in snowless plots may have been the 
10 additional days required for complete thawing 
in comparison to snow-covered plots. However, 
late in the thawing period, the top of the frozen 
layer was 60-cm beneath the soil surface, and it 
was discontinuous as indicated by complete thaw- 


ing at some sample points. A discontinuous frozen 
layer was observed in all treatments 1 to 2 weeks 
before the of frozen soil. 
Thawing began earliest in plots without litter. (K- 
napp-USGS) 
W72-05895 


PROCEEDINGS OF THE WESTERN SNOW 
CONFERENCE, THIRTY-NINTH ANNUAL 


MEETING. 
Western Snow Conference, Spokane, Wash. 


Available from West. Snow Conf., Robt. T. Davis, 
Sec., Rm. 360, U.S. Courthouse Spokane, Wash. 
99201 - Price $3.00. Billings, Montana, April 20-22, 
1971. Printed by Colorado State University, Fort 
Collins. 105 p, 88 fig, 20 tab, 96 ref. 


Descriptors: *Snow, Snowmelt, Water yield, Ru- 
noff forecasting, Precipitation gages. 


Sixteen reports present information of value to 
those concerned with snow and water in their 
several forms and many uses. (See also W72-05909 
thru W72-05918) 

W72-05908 


SIMULATION OF DAILY SNOW WATER 
EQUIVALENT AND MELT, 

George Washington National Forest, Harrison- 
burg, Va. 

D. W. Willen, C. A. Shumway, and J. E. Reid. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana. p 1-8, 4 fig, 1 tab, 12 ref. 


Descriptors: *Runoff forecasting, *Simulation 
analysis, *Snowmelt, *Snowpacks, Snow surveys, 
Mathematical models, Snowfall, Rainfall, Water 
yield. 

Identifiers: Water yield forecasting. 


A simulation model estimates the quantity and tim- 
ing of on-site delivery of snowmelt water from 
management units with persistent seasonal snow- 
packs. The daily data inputs required to run the 
simulation model are total terrestrial insolation, al- 
bedo, maximum and minimum temperature, 
vegetative cover density, precipitation, and base 
temperature for snowfall. When available the mea- 
sured water equivalent is also included. (See W72- 
05908) (Knapp-USGS) 

W72-05909 


A MODEL FOR UPDATING STREAMFLOW 
FORECASTS BASED ON AREAL SNOW 
COVER AND A PRECIPITATION INDEX, 
Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
C. F. Leaf, and A. D. Haeffner. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, p 9-16. 4 fig, 4 tab, 26 ref. 


Descriptors: *Snowmelt, *Water yield, *Snow 
management, Aerial photography, Photogram- 
metry, Snow surveys, Runoff forecasting. 
Identifiers: Water yield forecasting. 


Snow cover is an index of runoff which is useful 
for improving forecasts of residual runoff during 
the snowmelt season. Empirical correlations 
between snow cover and runoff are incorporated 
into modern computerized simulation models. A 
procedure was developed for updating streamflow 
forecasts based on surveys of the areal extent of 
snow cover. Aerial photographs with a photo scale 
of approximately 1:6,000 are used to observe the 
amount of snow cover at about 10-day intervals. 
The extent of snow cover on the photographs is 
estimated visually with the aid of a folding 
stereoscope; these estimates are transposed to 
subdivided base maps of each watershed. Sub- 
areas within each watershed are delimited on the 
basis of forest cover, orientation, and slope steep- 
ness. Total snow cover is determined by comput- 
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Snow, Ice, and Frost—Group 2C 


ing a weighted average based on the area and ex- 
tent of snow cover in the various 


and which produce runoff each 
year vary considerably. (See W72-05908) (Knapp- 
USGS) 

W72-05910 


VARIATION OF SNOW RESOURCES WITH 
CLIMATE AND VEGETATION IN CANADA, 
Meteorological Service of Canada, Toronto (On- 


tario). 
A. McKay, and B. F. Findlay. 

Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, p 17-26. 8 fig, 5 tab, 9 ref. 


Descriptors: *Snowpacks, *Water yield, *S 
surveys, *Cli , “Vegetation effects, Ru- 
noff forecasting, Streamflow forecasting, Winds, 
Snow cover. 

Identifiers: Water yield forecasting, Canada. 


Snow cover is the primary source of Canadian 
water supplies. The nature of the snow cover is 
determined mainly by climate and therefore it va- 
ries from one climatic region to another. Physical 
features, such as vegetative cover, have a 
profound impact on climate and consequently on 
the associated snow cover. Within a climatic zone 
local topography and vegetative cover may 
produce major local differences in the snowpack. 
Over vast areas where topography is not exces- 
sively variable, it is possible to define broad zones 
of vegetative homogeneity. Since the nature of this 
vegetation is highly allied to climate, the vegeta- 
tive zones serve as a logical basis for the regional 
analysis of snow cover. (See W72-05908) (Knapp- 
USGS) 

W72-05911 


SNOW FREQUENCY ANALYSIS FOR OREGON 
AND UTAH, 

Soil Conservation Service, Portland, Oreg. 

H. M. Vance, and B. L. Whaley. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billing, Montana, p 34-38. 6 fig, 1 tab, 3 ref. 


Descriptors: *Snow surveys, ‘*Snowfall, 
*Frequency analysis, *Oregon, *Utah, Statistical 
methods, Statistics, Analytical techniques, Topog- 
raphy. 

Identifiers: Snow frequency. 


Snow-water content and depth frequency were 
analyzed using the Log-Pearson type 3 method on 
all Soil Conservation Service snow courses in 
Oregon and Utah with more than 5 years of record. 
The data generated can be used to predict ex- 
pected snow loads, locate potential winter recrea- 
tion areas, and for other uses. Physical location of 
the snow measuring sites with respect to topog- 
raphy, exposure, and orographic barriers helps to 
interpret snow frequency data. (See W72-05908) 
(Knapp-USGS) 

W72-05912 


COMPARISON OF RUNOFF FROM A 
CATCHMENT SNOW PILLOW AND A SMALL 
FORRESTED WATERSHED 

Idaho Univ., Moscow. Dept. of Agricultura! En- 


gineering. 

M.Molnau. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, Fort Collins, p 39-43. 6 fig, 6 
ref. 


Descriptors: *Snowpacks, *Water yield, *Snow- 
melt, *Runoff forecasting, *Instrumentation, 
Idaho, Monitoring, Lysimeters, Small watersheds. 
Identifiers: *Snow pillows. 








Field O2—WATER CYCLE 
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The timing of runoff from the snowpack is one of 
the critical factors missing in snowmelt forecasts. 
A reliable device is available to monitor the melt at 
the bottom of the pack. Snowmelt is measured 
directly from a 12X12 foot snowpillow modified to 
collect melt water. From the pillow the water runs 
to a tank where the level is monitored by a water- 
stage recorder. Melting rate was with 
runoff rate in 2 watersheds, one of 80 acres and 
the other of 1,580 acres. The smaller watershed 
had a lag time of about 1 day while the lag time of 
the larger watershed was 2 to 3 days. (See W72- 
05908) (Knapp-USGS) 

W72-05913 


MOUNTAIN PRECIPITATION AND HYDROLO- 
GY FROM SNOW SURVEYS, 

Soil Conservation Service, Bozeman, Mont. 

P. E. Farnes. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, p 44-49. 7 fig, 3 ref. 


Descriptors: *Snowpacks, *Snowmelt, *Forests, 
*Interception, *Water yield, Snow surveys, Ru- 
noff forecasting, Rainfall-runoff relationships, 
Montana, Canopy, Vegetation effects, 


Throughfall. 
Identifiers: Water yield forecasting. 


On snow course locations in timbered areas, the 
amount of snow that occurs in open meadow situa- 
tions may be determined by adjusting snow course 
readings proportionately to the forest canopy 
cover at the sampling points. This open meadow or 
natural snowfall value for average April 1 snow 
water equivalent is compared to average annual 
precipitation at locations where both values are 
available. From this relationship, average annual 
precipitation is determined for all snow course 
sites. Using precipitation data and elevation, 
isohyets are drawn. The hydrology of various 
drainages is evaluated by determining the relation- 
ship between precipitation and runoff. The evalua- 
tion is obtained by determining the average annual 
precipitation for gaged drainage basins and com- 
paring this to average runoff. By using these rela- 
tionships the average runoff for any basin can be 
estimated by using average annual precipitation 
over the basin. (See W72-05908) (Knapp-USGS) 
W72-05914 


RADIO-TELEMETRY NETWORK USED BY 
THE U. S. GEOLOGICAL SURVEY FOR RE- 
PORTING HYDROLOGIC DATA IN WESTERN 
WASHINGTON, 

Geological Survey, Tacoma, Wash. Water 
Resources Div. 

C. H. Swift. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, p 70-76. 1 fig, 2 tab. 


Descriptors: *Telemetry, *Snowpacks, *Snow 
surveys, *Washington, Meteorological data, Data 
collections, Instrumentation, Networks, 
Hydrologic data, Runoff forecasting, Water yield. 
Identifiers: Water yield forecasting. 


The present hydrologic-data telemetry network, 
the type and capability of equipment used for re- 
porting and recording the data, the types of sen- 
sors being employed, and some of the many 
problems experienced in installing and operating 
the network in western Washington are described. 
As of January 1971, the real-time telemetry net- 
work includes a base station, two repeater sta- 
tions, four remote snow-course stations, and six 
remote stream-level stations. The general loca- 
tions and lines of transmission between the base, 
the two repeaters, and the 18 remote stations are 
shown on a schematic map. Altitudes of the 
remote stream-level stations range from 40 to 
1,640 feet, and of the snow-course stations from 
3,400 to 5,400 feet. Nearly any parameter that has 
variation measurable as the analog of movement, 
displacement, or switch closure can be reported on 
a real-time basis by this equipment, and each 


remote telemetry station is capable of reporting 10 
~~ ¥<---| _heealaaaieaaatadiataceel 


DEVELOPMENT THE FULCRUM 
WEIGHING DEVICE FOR PRECIPITATION 
ene 


Meeting of 
Conference a, ‘sian 1971, 
Billings, Montana, p 77-83. 8 fig, 2 tab 
Descriptors: *Precipitation gages, *Instrumenta- 
tion, *New Mexico, Gasnaalie, ” Snow surveys, 
Hydrologic data. 


the manual and maintain the 
accuracy of direct weight measurements. A load 
cell or transducer can be added for telemetry. (See 
W72-05908) (Knapp-USGS) 

W72-05916 


weight readings with greater ease and quicker than 
weighing procedure 


FIELD PERFORMANCE OF THE UNIVERSAL 
SURFACE PRECIPITATION GAGE, 
Agricultural Service, Boise, Idaho. 
Northwest Watershed Research Center. 
M. Cox. 

of 39th Annual Meeting of 
a Snow Conference, April 20-22, 1971, 
Billings, Montana, p 84-88. 8 fig, 3 ref. 


Descriptors: *Precipitation gages, *Snowpacks, 
*Water equivalent, Hydrologic data, Snowmelt, 
Data collections, Instrumentation, Snow surveys. 


The universal surface precipitation gage is an ex- 
cellent research tool for making ground surface 
measurements of precipitation, snow water 
equivalent, and melt rate. The gage provides a 
more realistic measure of the snowmelt process 
than does the conventional 12-foot butyl pillow 
and has the advantage of ee = 
measurements of water eq’ 
ono of flow teamtantann al aaa These 
quantities include any water added by rainfall. The 
universal surface precipitation gage appears to 
have excellent potential as an operational instru- 
ment because of the completeness of data ob- 
tained and the relatively inexpensive installation 
and maintenance costs. (See W72-05908) (Knapp- 
USGS) 

W72-05917 





PREDICTION OF SEASONAL SNOWMELT RU- 
NOFF IN THE OKANAGAN VALLEY, 

British Columbia Univ., Vancouver. Dept. of Civil 
Engineering 
A. Pipes. 

In: Proceedings of 39th Annual Meeting of 
Western Snow Conference, April 20-22, 1971, 
Billings, Montana, p 98-105. 7 fig, 1 tab, 4 ref. 


Descriptors: *Runoff forecasting, *Snowmelt, 
*Recharge, Snowpacks, Infiltration, Streamflow 
forecasting, Surface-groundwater relationships, 


Identifiers: *Canada, British Columbia, Water 
yield forecasting. 


The direct evaluation of F cacaage pin A recharge in 
Drainage 


the forested part of Carrs Landing 
should provide a means of improving the seasonal 
runoff prediction in the Okanagan Valley 


Watershed, British Columbia. Evaluation of 
groundwater recharge based on water-level fluc- 
tuations will only have a long-range forecasting 
utility if it can be obtained below elevation that 


generates the major portion of the regional runoff 
and if it can be obtained in advance of the winter 
snowmelt inflow. The forecast cannot account for 
additional factors that will control the melt of the 
heavier snowpacks at higher elevations. Seasonal 
inflow forecasting will have to rely on statistical 
techniques early in the inflow season, since the 
evaluation of groundwater recharge can only be 
made after the snow has melted at the 3,000-foot 
elevation. (See W72-05908) (Knapp-USGS) 
'W72-05918 


OXYGEN ISOTOPE PROFILES THROUGH THE 


Nature, Vol 235, No 5339, p 429-434, February 25, 
1972. 6 fig, 1 tab, 37 ref. 


Descriptors: *Paleoclimatology,- *Glaciers, *Arc- 
tic, *Antarctic, Cores, Stable isotopes, Oxygen, 
Radioactive dating, Stratigraphy, Water tempera- 
ture, Air temperature 

Identifiers: *Greenland, “Antarctica. 

The Camp Century, Greenland, deep ice core 
reveals seasonal variations in the isotopic com- 
position of the ice back to 8,300 years BP. This is 
not the case for the Byrd Station, Antarctica, deep 


but the complexity of the glaciological regime at 
Byrd Station precludes a rational choice of a time 
scale. Pole-to-pole correlations of the paleocli- 
matic data therefore are speculative except for the 
more pronounced features and general trends. (K- 
napp-USGS) 

W72-05991 


GEODESY, MAPPING, OCEANOGRAPHY. 
For primary bibliographic entry see Field 07C. 
W72-05997 


THE PRESSURE OF FLOATING ICE-FIELDS 

ON PILES, 

Technische Hochschule, Hanover (West Ger- 

a Franzius-Institut fuer Grund- und Wasser- 
u. 


For primary bibliographic entry see Field 08B. 
W72-06154 


A RECORDING GAGE FOR BLOWING SNOW, 
Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
Ronald D. Tabler, and Robert L. Jairell. 

USDA Forest Service Res. Note RM-193, 1971. 7 


P, 7 fig. 


Descriptors: *Snow, *Gages, *Instrumentation, 
*Rotating meters, *Blizzards, Precipitation gages, 
Snowfall, Hydrologic cycle, Winds, Snow 
management, Colorado. 

Identifiers: *Mass flux gages, *Blowing snow, 
*Snow transport, *Snow drifting. 


A rotating recording gage to sample the horizontal 
mass flux of blowing snow was devised by at- 
taching a snow trap to a recording precipitation 
gage mounted on a turntable. Installation in a pit 
permits the intake orifice to be as close to the 
ground surface as 0.5 meter. Two years of ex- 
perience has shown the record to be useful for 
determining weather conditions and _windspeed 
thresholds during drifting, for comparing relative 
amounts of drifting snow at different locations, 
and for determining the source of blowing snow at 
snow fence sites. 

W72-06405 
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SEDIMENT YIELDS FROM CENTRAL 
COLORADO SNOW ZONE, 

Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 02J. 
W72-06408 


SNOW FENCES FOR WATERSHED MANAGE-,, 


MENT, 

Forest Service (USDA), Laramie, Wyo. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 03B. 
W72-06410 


A  PROCESS-ORIENTED CLASSIFICATION 
FOR SNOW ON THE GROUND. 

Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
Richard A. Sommerfeld. 

In: Ice Engineering and Avalanche Forecasting 
and Control. Nat. Res. Counc. Canada Tech. 
Memo. 98, 1970. p 135-139, 2 ref. (Sixth Conf. on 
Snow and Ice, Calgary Univ., October 1969, Proc). 


Descriptors: *Snow, *Crystals, Ice, Sublimation, 
Colorado, Winds, Metamorphism. 


A new classification scheme for the metamor- 
phism of snow is proposed. This scheme is 
oriented toward the processes of metamorphism 
rather than the forms which the crystals take. Its 
major categories are: I. Unmetamorphosed snow; 
II. Equi-temperature metamorphism; III. Tem- 
perature gradient metamorphism; IV. Firnifica- 
tion 


W72-06411 


AIR AND WATER TEMPERATURES AND ICE 
CONDITIONS ON THE CONNECTICUT RIVER, 
Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

M.A. Bilello, and D. Smith. 

Available from NTIS, Springfield, Va. 22151 as 
AD-729 363, $3.00 paper copy; 95 cents 
microfiche. Special Report 160, July 1971. 8 p, 2 
fig, 1 tab, 11 ref. DA Proj. No. 4A062112A894 DA 
Task 1 1T061102B52A02. 


Descriptors: *Water temperature, *Air tempera- 
ture, ‘Data collections, ‘Rivers, *New 
Hampshire, Ice, Ice-water interfaces, Channel 
flow, Mixing, Streamflow, Meteorological data. 
Identifiers: *Connecticut River (Hanover, NH), 
River ice. 


Observations made in and along the shores of the 
Connecticut River, near Hanover, New 
Hampshire, showed that the water temperature 
decreased from +14 deg C on October 23 to +3.5 
deg on November 21, 1968. The river froze over on 
December 10, 1968 and the ice cover at midriver 
was 9 to 11 in. thick on January 16, 1969. The 
water temperature beneath the ice sheet decreased 
from 3.3 to 0 deg C just below the surface between 
December 4-18, 1968. The temperature remained 
near freezing down to a 15-ft depth until observa- 
tions ended on January 22, 1969. These persistent 
near-freezing temperatures in the river were at- 
tributed to mixing caused by the constant flow of 
water beneath the ice sheet. (Woodard-USGS) 
W72-06445 


SNOW SQUALLS IN THE LEE OF LAKE ERIE 
AND LAKE ONTARIO - A REVIEW OF THE 
LITERATURE, 

National Oceanic and Atmospheric Administra- 
~~ Pittsburgh, Pa. Weather Service Forecast Of- 
ice. 

J. D. Hill. 

Available from NTIS, Springfield, Va. 22151 as 
COM-71-00959 Price $3.00 paper copy. Technical 
Memorandum NWS ER-43, August 1971. 5 fig, 1 
tab, 20 ref. 


WATER CYCLE—Field 02 


Evaporation and Transpiration—Group 2D 


Descriptors: *Snowfall, *Snow surveys, *Squalls, 
Great Lakes Region, “Distribution patterns, 
Model studies, Forecasting, Numerical analysis, 
*Lake Erie, *Lake Ontario. 

Identifiers: "*Snow squalls (Great Lakes). 


A survey of the literature concerning snow squalls 
in the lee of Lake Erie and Lake Ontario is 


i poten- 
tial of the squalls. The mean snowfall distribution 
over the states bordering Lakes Erie and Ontario 
indicates the effect of the lakes and higher eleva- 
tions on the distribution of snow in the prevailing 
westerly winter circulation. This distribution 
reflects the sum total of the environmental 
processes affecting the region. Generally all are re- 
lated to the passage of mid-latitude cyclones 
across the area during the winter. A short bibliog- 
raphy is included. (Woodard-USGS) 
W72-06446 


DUAL-CHANNEL AIRBORNE I-R SCANNING 


YY RESULTS), 
Development and Resources Transportation Co., 
Silver Spring, Md. 

For primary bibliographic entry see Field 07B. 
W72-06461 


COMBINED ICE AND WATER BALANCES OF 
GULKANA AND WOLVERINE GLACIERS, 
ALASKA, AND SOUTH CASCADE GLACIER, 
WASHINGTON, 1965 AND 1966 HYDROLOGIC 


Geological Survey, Washington, D.C. 

M. F. Meier, W. V. Tangborn, L. R. Mayo, and A. 

Post. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402. Geological Survey Professional Paper 715- 
A, 1971. 23 p.7 fig, 6 plate, 8 tab, 19 ref. 


Descriptors: *Glaciers, *Ice, *Water balance, 
*Hydrologic data, “Data collection, Alaska, 
Washington, California, International Hydrologi- 
cal Decade, Snowmelt, Precipitation (Atmospher- 
ic), Runoff. 
Identifiers: 
Glaciology. 


Mass-balance systems (IHD), 


As acontribution to the International Hydrological 
Decade program on combined balances at selected 
glaciers, the U.S. Geological Survey is conducting 
studies of ice and water balance on four glaciers in 
the Pacific Mountain System: Wolverine and Gul- 
kana Glaciers in Alaska, South Cascade Glacier in 
Washington, and Maclure Glacier in California. 
Mass balances of these four glaciers and their 

basins are measured annually by standard 
glaciological techniques. In addition, the hydrolog- 
ic balance is calculated using streamflow and 
precipitation measurements. Combining these in- 
dependent measurements results in fairly well 
defined values of water and ice balance for the 
glaciers and drainage basins. The South Glacier 
annual balance in 1966 (-0.94 m) was considerably 
more negative than in 1965 (+0.07). The 1966 Gul- 
kana Glacier annual balance was slightly positive 
(+0.06 m); on the basis of past observations and 
the rapid terminus retreat of this glacier, this value 
is considered unusual. In the Kenai Mountains of 
Alaska, the 1966 Wolverine Glacier annual balance 
was negative (-0.26 m). (Woodard-USGS) 
W72-06466 


SOME STRENGTH PROPERTIES OF FROZEN 
SOIL AND EFFECT OF LOADING RATE, 

Cold Regions Research and Engineering Lab. 
Hanover, N.H. 

For primary bibliographic entry see Field 08D. 
W72-06566 


2D. Evaporation and Transpiration 


HYDROLOGIC AND ENERGY BUDGETS OF 
STOCKED AND NON-STOCKED DOUGLAS- 
‘FIR SITES AS CALCULATED’ BY 
METEOROLOGICAL METHODS, 

Washington Univ., Seattle. Coll. of Forest 


Resources. 

C. C. Avery, and Leo J. Fritschen. 

Available from the National Technical ay 
tion Service as PB-207 786, $3.00 in paper 

$0.95 in microfiche. Completion Repent, 1 1971. Bi 
P, 21 fig, 8 tab, 74 ref. OWRR A-032-WASH (1). 


: *Runoff coefficient, Water balance, 


Identifiers: Eatonville (Wash). 


A field study was made of the energy balances and 
the hydrologic balances of a 50-year old, 20 meter 
Douglas-fir stand and an adjacent clearcut during 
1970 and 1971. The site, near Eatonville, Washing- 
ton, was of low quality for Douglas-fir having 
developed on a glacial outwash terrace: the soils 
were well-drained. The objectives were to (1) ob- 
tain information about the effects of clear-cutting 
on the hydrologic and energy balances of the 
forest and (2) determine the actual and potential 
evapotranspiration rates during selected periods 
for the two areas. Actual evapotranspiration was 
determined with Bowen ratio approach of the 
energy balance and soil moisture extraction. 
Potention e piration was estimated using 
van Bavel’s (1966) form of the combination model. 
Net radiation, wet and dry bulb temperature, wind 
speed, soil heat flux as well as precipitation, soil 
moisture, incoming solar radiation and albedo 
were measured or calculated. Major results sug- 
gest greater water use in the clearing than at the 
forest site. The Bowen ratio approach appeared to 
yield valid results in the clearing but not always 
consistent results at the forest site. This was at- 
tributed to the air flow patterns set up by the lead- 
ing edge of the forest and suggest that single site 
evaluations are questionable. 

W72-06287 


MAXIMUM MIDSUMMER SURFACE TEM- 
PERATURES IN OREGON’S WILLAMETTE 
VALLEY, 

Oregon State Univ., Corvallis. 

Lloyd W. Gay. 

Presented at Annual Meeting of the Northwest Re- 
gional Section, American Geophysical Union, 
Oregon State University, Corvallis. Oct. 14-15, 
1971.6 p. OWRR A-010-ORE (1). 


Descriptors: *Solar radiation, *Energy budget, 
Temperature distribution, Thermal radiation, 
*Oregon, Water temperature, *Remote sensing. 
Identifiers: “Willamette Valley (Ore), *Surface 
temperature, Solar energy. 


An aerial survey with an infrared thermometer 
under cloudless skies revealed mean midday tem- 
peratures of various surfaces to be (in deg C): Wil- 
lamette River, 19; irrigated corn, 24; oak forest, 
28; coniferous forest, 30; clover, 32; stubble, 38; 
dry grass fields, 42; furned-over stubble fields, 51; 
downtown Corvallis, 52; and bare, cultivated 
fields, 56. The efficiency with which natural land- 
scapes absorb and di solar energy 
establishes the level of their equilibrium tempera- 
ture. The reported values are a contribution to an 
inventory of surface temperatures of various land- 
scapes; comparisons among the temperatures at- 
tained under these uniform conditions will con- 
tribute to a better understanding of the role of sur- 
face characteristics in the transportation of solar 


energy. 
W72-06301 
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Group 2D—Evaporation and Transpiration 


ESTIMATE OF WATER FLOW IN DOUGLAS- 
-FIR SEEDLINGS, 
Washington Univ., 
Resources. 

For primary bibliographic entry see Field 021. 
W72-06409 


Seattle. Coll. of Forest 


CONSTRUCTION AND OPERATION OF A 
COMPACT FINE WIRE PSYCHROMETER, 
Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

For primary bibliographic entry see Field 021. 
W72-06414 


ON THE ASSESSMENT OF SURFACE HEAT 
FLUX AND EVAPORATION USING LARGE- 
-SCALE PARAMETERS, 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Physics. 

C. H. B. Priestley, and R. J. Taylor. 

Monthly Weather Review, Vol 100, No 2, p 81-92, 
February 1972. 5 fig, 33 ref. 

Descriptors: *Evaporation, *Energy budget, 
B dary pr , Evapotranspiration, Cli- 
matology, Meteorology, Heat balance, Mass 
transfer, Synoptic analysis. 





For specification of heat flux and evaporation 
over land surfaces, an energy approach is both 
physically realistic and operationally practical. 
The problem of sampling of net radiation is not dif- 
ferent in kind from problems encountered with 
other basic elements near the surface (tempera- 
ture, wind, rainfall, etc.), and the typical accuracy 
of a good net radiometer, about 5 percent for daily 
totals, is more than adequate. Data from a number 
of saturated land sites and open water sites in the 
absence of advection suggest a widely applicable 
formula for the relationship between sensible and 
latent heat fluxes. For drying land surfaces, the 
evaporation rate is given by the same formula for 
potential evaporation, multiplied by a factor. This 
factor is unity while an amount of water, varying 
from one site to another, is evaporated. Following 
this, a linear decrease sets in, reducing the 
evaporation rate to zero after further evaporation. 
(Knapp-USGS) 

W72-06439 


RETARDATION OF WATER DROP EVAPORA- 
TION WITH MONOMOLECULAR SURFACE 
FILMS, 

Naval Research Lab., Washington, D.C. Ocean 
Sciences Div. 

W. D. Garrett. 

Journal of the Atmospheric Sciences, Vol 28, p 
816-819, July 1971. 1 fig, 2 tab, 12 ref. 


Descriptors: *Evaporation control, *Surface 
waters, *Monomolecular films, Testing, Alcohols, 
Drops (Fluid), Water conservation, Water yield 
improvement, Evaporation, Air-water interfaces, 
Analytical techniques. 

Identifiers: *Evaporation reduction, Chemical 
structural features. 


The influence of a variety of water-insoluble 
monomolecular films on the evaporation rate of 50 
to 500 microns diameter water drops was deter- 
mined at 25C and 50% relative humidity. The 
results indicate that only linear polar molecules 
capable of close packing can form monomolecular 
films which inhibit the gas transport of water 
molecules across an air-water interface. Slight 
deviations from straight-chain linearity due to sub- 
stituents on the hydrocarbon backbone of the sur- 
face-active molecule prevent molecular adlinea- 
tion, alter the physical state of the monolayer, and 
sharply reduce its ability to retard evaporation. 
For each of the chemical systems studied, the rate 
of evaporation decreased to a constant value as 
the surface film was compacted on the shrinking 
drop surface. Evaporation rates were decreased 
up to 17-fold by the most effective fatty alcohol 
and ester monolayers. (Woodard-USGS) 
W72-06480 


OSMOTIC WATER STRESS: MESOPHYLL 
SATURATION DEFICIT AND TRANSPIRATION 
RATES OF TAMARISK, 

Minnesota Univ., St. Paul. School of Forestry. 
Arnett C. Mace, Jr. 

Southwest Natur. 17 (1): 117-120. 1971. Illus. 
Identifiers: Deficit, Glands, Mesophyll, Osmotic, 
Rates, Salt, Saturation, Stomata, Stress, 
Tamarisk-D, Tamarix-Pentandra-D, Transpira- 
tion. 


Estimates of the saturation deficit of the 
mesophyll cells of tamarisk (Tamarix pentandra) 
plants indicate that salt accumulation at the 
evaporation surface of the stomatal cavity is small 
with increased salinity in the root substrate. Salt 
glands which provide a mechanism for salt excre- 
tion prevent solute concentration at the evaporat- 
ing surface which would reduce transpiration rates 
of this species. Transpiration rates were reduced 
by high saline content only at high vapor pressure 
deficits where other resistances within the plant 
may be affected by increasing transpiration rates 
beyond the transport capacity of the plant.--Copy- 
right 1971, Biological Abstracts, Inc. 

W72-06542 


2E. Streamflow and Runoff 


CONVECTIVE HEAT AND MASS TRANSFER 
FROM WATER SURFACES, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Water Resources Research Center. 

J. T. Beard, C. S. Chen, and C. Prasad. 

Available from the National Technical Informa- 
tion Service as PB-207 638, $3.00 in paper copy, 
$0.95 in microfiche. Virginia Water Resources 
Research Center Bulletin 47, November 1971. 43 
p, 9 fig, 2 tab, 20 ref, append. OWRR B-021-VA 
(3). 


Descriptors: *Surface waters, *Convection, *Heat 
transfers, *Mass transfer, *Model studies, Mathe- 
matical models, Analog models, Water tempera- 
tures, Air temperature, Interfaces, Boundary 
layers, Analytical techniques, Theoretical analy- 
sis, Equations, Water vapor. 

Identifiers: Interferometer, Gas laser. 


Analog computer-methods were used to study 
convective heat and mass transfer between 
horizontal flows of air and surface. Solutions of 
the laminar boundary layer equations for both the 
gaseous and the liquid phases were developed. 
Profiles of velocity, temperature, and concentra- 
tion and their gradients were obtained from these 
solutions. The experimental verification of these 
results was carried out in a special air-water facili- 
ty. Concentration of water vapor in air was ob- 
tained through the use of a Mach-Zehnder inter- 
ferometer and the thermocouple-measured tem- 
peratures. A Helium-Neon gas laser was used as. a 
light source for the interferometer. Analytical and 
experimental results are in good agreement and in- 
dicate a marked influence of the interfacial motion 
on heat and mass transfer rates. In co-current flow 
the increase in the interfacial velocity increased 
the heat and mass removal resulting from the finite 
velocity of the interface itself and the increased 
velocities in the boundary layer close to the inter- 
face. (Woodard-USGS) 

W72-05982 





THE RATIONAL METHOD, 

Corps of Engineers, Fort Belvoir, Va. 

For primary bibliographic entry see Field 04D. 
W72-05996 


AIR-WATER TEMPERATURE RELATIONSHIP 
IN ILLINOIS RIVER, 

Illinois State Water Survey, Peoria. Water Quality 
Section. 

V. Kothandaraman. 

Water Resources Bulletin, Vol 8, No 1, p 38-45, 
February 1972. 6 fig, 3 tab, 8 ref. 


6 


ping: sn *Fourier analysis, “Water tempera- 
ture, *Rivers, Time series analysis, Air tempera- 
ture, Illinois, Water chemistry, Statistical 
methods, Data processing, 
Identifiers: *Ilinois River, *Harmonic analysis. 


When harmonic analysis is applied to daily mean 
air-water temperature records for a location, the 
first harmonic accounts for a major portion of the 
total variance. Water temperature residuals are 
well correlated with air temperature residuals. 
Parametric values of the mathematical model for 
predicting water temperatures from air tempera- 
ture records are stable from year to year. The air- 
water temperature relationship appears to be a sta- 
tionary linear process. Consequently, it is possible 
to predict water temperatures from the ambient 
temperature records provided both air and water 
temperature records are available for another 
similarly situated water body. (Knapp-USGS) 
W72-06009 


EFFECT OF DRAINAGE AREA ON MAXIMUM 
RIVER RUNOFF VARIABILITY (O VLIYANI 
PLOSHCHADI VODOSBORA NA VARIATSIYU 
MAKSIMAL’NOGO STOKA REK), 

Moscow State Univ. (USSR). Chair of Hydrology. 
L. P. Chutkina. 

Vestnik Moskovskogo Universiteta, Seriya V, 
Geografiya, No 6, p 56-62, November-December 
1971. 2 fig, 3 tab, 5 ref. 


Descriptors: *Runoff, *Watersheds (Basins), 
*River basins, *Rivers, *Variability, Fluctuation, 
Floods, Storms, Storm runoff, Seasonal. 
Identifiers: *European USSR, Coefficient of cor- 
relation, Coefficient of regression. 


Analysis of the relationship of maximum runoff 
fluctuations to drainage areas was based on obser- 
vations of maximum spring flood runoff at 90 gag- 
ing stations on rivers in the northern and central 
European USSR (with drainage areas ranging up 
to 30,000 sq km) and on observations of maximum 
storm flood runoff on 55 rivers of the 
southwestern part (with drainage areas ranging up 
to 4,000 sq km). Regional relationships of correla- 
tion coefficients of maximum runoff to distance 
between centers of gravity of the river basins were 
examined in the range of 0 to 300 km for spring ru- 
noff and in the range of 0 to 100 km for storm ru- 
noff. The effect of drainage area on variability of 
maximum annual runoff was greater than that for 
annual runoff. Regression coefficients for max- 
imum annual runoff in northern and central re- 
gions of the European USSR ranged from -0.001 to 
-0.004, while regression coefficients for annual ru- 
noff in these regions ranged from -0.0005 to - 
0.0025. Regression coefficients for maximum 
storm runoff were even higher, ranging from - 
0.005 in piedmont regions to -0.01 in the Carpathi- 
ans. (Josefson-USGS) 

W72-06141 


COMPUTATION OF STORM SURGE, 

Asian Inst. of Tech., Bangkok (Thailand). Dept. of 
Coastal Engineering. 

R. Silvester. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of En- 
gineers, New York, NY, p 1995-2010, 1970. 9 fig, 1 
tab, 17 ref. 


Descriptors: *Surges, *Seiches, *Wind tides, 
*Storms, *Floods, Waves (Water), Tropical 
cyclones, Water levels, Tides, Winds, Shear 
stress, Shear drag. 

Identifiers: *Storm surges. 


From knowledge of wind resistance coefficients 
measured over the sea, it is possible to compute 
the shear stress of a wind field on its surface. 
Where a body of water is relatively shallow, sucha 
shear stress will transport water to the downwind 
end and so create a high water level or surge. 
Graphs are presented for ready application of the 
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relevant formulas to cases of lakes and continental 
shelves. The wind fields of either uniform or trian- 
gular horizontal distribution in velocity are in- 
cluded, as well as conditions of stationary or mov- 
ing fetches. Surges from seven typhoons traveling 
towards Hong Kong are computed and compared 
to actual records. (See also W72-03078 thru W72- 


03114, W72-03572 thru W72-03607, and W72-06151 


thru W72-06187) (Knapp-USGS) 
W72-06174 


STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 
C. Y. Yang, A. M. Parisi, and W. S. Gaither. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 2011-2030, 1970. 6 fig, 8 
tab, 18 ref. ONR Contract 2-97-815, N00014-69-A- 
0407. 


Descriptors: *Surges, *Seiches, *Wind tides, 
*Storms, *Floods, Waves (Water), Tropical 
cyclones, Water levels, Tides, Winds, Shear 
stress, Shear drag, New Jersey. 

Identifiers: *Storm surges. 


High water associated with a hurricane is an im- 
portant design parameter in coastal engineering. 
Long range rational predictions can be made on 
the basis of Gumbel’s theory of extremes and 
Wemelsfelder’s theory. Fundamentals and under- 
lying assumptions of the two theories are reviewed 
and predictions are made for Lewes, Delaware 
and Atlantic City, New Jersey. Gumbel’s theory is 
satisfactory. The ground rule of counting ex- 
ceedances is found to be vague in Wemelsfelder’s 
method. The ground rule must be made definite in 
a meaningful prediction. (See also W72-03078 thru 
W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 

W72-06175 


ANALYSIS OF HURRICANE TIDES AT PADRE 
ISLAND, TEXAS, 

F. D. Masch, R. J. Brandes, F. R. Hill, and W. A. 
White. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 2031-2050, 1970. 11 fig, 
1 tab, 6 ref. 


Descriptors: *Surges, *Seiches, *Wind tides, 
*Texas, ‘*Simulation analysis, Mathematical 
models, Storms, Flood forecasting, Statistics, 
Water levels, Tidés, Winds. 

Identifiers: Padre Island (Tex). 


To establish design data, a study was undertaken 
to determine expected hurricane tide elevations, 
durations and frequencies of occurrence for 
events of various magnitudes in the vicinity of a 
proposed development at Padre Island, Texas. A 
set of synthetic hurricanes with selected sizes, 
translation speeds, wind fields, and pressure pat- 
terns were generated corresponding to various 
frequencies of occurrence. Two numerical com- 
puter models were developed to determine the 
offshore surge hydrograph and to route the surge 
through the bay waters for each synthetic hur- 
ricane moving directly over the site. Synthetic 
storms were also routed across the coast at loca- 
tions north and south of the site. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06176 


TURBULENCE IN HURRICANE-GENERATED 
COASTAL CURRENTS, 

Louisiana State Univ., Baton Rouge. Coastal Stu- 
dies Inst. 

S. P. Murray. 


In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 2051-2068, 1970. 12 fig, 
1 tab, 10 ref. ONR Contract N00014-69-A-0211- 
0003, NR 388 002. 


Descriptors: *Turbulence, *Hurricanes, *Currents 
(Water), *Surges, *Wind tides, Time series analy- 
sis, Current meters, Winds, Waves (Water), Surf, 
Beach erosion, Florida. 

Identifiers: Hurricane Camille (1969). 


Wind and current meter records taken during the 
passage of a hurricane were subjected to time se- 
ries analysis. Filtering techniques isolated the 
speed fluctuations in the 10-60 CPH frequency 
band. These turbulent fluctuations followed the 
Gaussian distribution for both wind and current. 
With the passage of the storm front the turbulence 
intensity of the wind decreased, while the turbu- 
lence intensity of the current rose to extremely 
large values, exceeding 27% of the mean flow 
speed. The characteristics of the spectra indicate 
that there is little direct transfer of energy from the 
wind to the current in the frequency range studied. 
Energy passes into the 10-60 CPH band of the cur- 
rent from still lower frequencies. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 


TSUNAMIS: SOME LABORATORY AND FIELD 
OBSERVATIONS, 

California Inst. of Tech., Pasadena. W. M. Keck 
Lab. of Hydraulics and Water Resources. 

F. Raichlen. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, D.C., Volume 3; American Society of Civil 
Engineers, New York, N Y, p 2103-2121, 1970. 11 
fig, 14 ref. NSF Grant No. GK-2370. 


Descriptors: “Hydraulic models, *Tsunamis, 
*Pacific Ocean, Alaska, Ocean waves, Floods, 
Fourier analysis, Time series analysis, Model stu- 
dies, California, Earthquakes. 


A laboratory facility was constructed to generate 
waves by impulsive movements of the bottom of a 
wave tank. Examples of the wave forms which 
result are shown. An analytical model for the case 
of rapid bottom movements describes qualitatively 
several results of the experiments. Marigrams 
from various field stations for the tsunamis from 
the Chilean earthquake of 1960 and the Alaskan 
earthquake of 1964 were studied using spectral 
analysis techniques to determine their harmonic 
components. Comparisons are made between the 
spectra of the two tsunamis at each of several lo- 
cations. Spectra determined from the tide gage 
records at four locations around the Pacific Ocean 
for the tsunamis from the Alaskan earthquake of 
1964 and the Chilean earthquake of 1960 had 
similar shapes at each location. A periodicity of 
approximately 2 hrs is common to nearly all of the 
locations investigated. Other concentrations of 
energy at higher frequencies which for a given lo- 
cation are similar in period for both tsunamis are 
not similar for different locations. This shows that 
local embayments and bathymetry tend to in- 
fluence significantly the wave amplitudes due to 
tsunamis measured near the shore. (See also W72- 
03078 thru W72-03114, W72-03572 thru W-72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06179 


SPECTRAL RESPONSE OF HARBOR RESONA- 
TOR CONFIGURATIONS, 

Natal Univ., Durban (South Africa). 

For primary bibliographic entry see Field 08B. 
W72-06184 


WATER CYCLE—Field 02 
Streamflow and Runoff—Group 2E 


EFFECT OF LONG PERIOD WAVES ON 
HYDROGRAPHIC SURVEYS, 

Army Engineer Div., South Pacific, San Fran- 
i if. h. 


In Proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
D. C., Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2251-2265, 1970. 9 fig, 
1 photo, 4 ref. 


Descriptors: *Waves (Water), *Surveys, *Hydrog- 
raphy, *Harbors, California, Mapping, Topog- 
raphy, Sounding. 

Identifiers: *Wavelengths, Hydrographic errors, 
Long waves (Water). 


In routine hydrographic surveys at Santa Cruz 
Harbor, California, bottom elevation discrepan- 
cies were observed which were not associated 
with positional errors. These errors were as- 
sociated with long period wave activity, common 
at this location on the Pacific Coast. The existing 
practice for obtaining hydrographic soundings is 
by use of floating craft using either echo sounding 
techniques or a lead line. Both techniques utilize 
the instantaneous water surface as a datum 
reference. Based on the analysis of 50 repetitions 
of a well monumented cross section in Santa Cruz 
Harbor, it is concluded that long period waves af- 
fect the results of hydrographic surveys by slowly 
varying the datum plane. In the case of Santa Cruz 
Harbor, the maximum error due to this effect is 
about +15.5 feet. (See also W72-03078 thru W72- 
03114, W72-03572 thru W72-03607, and W72-06151 
thru W72-06186) (Knapp-USGS) 

W72-06187 


A WATER YIELD MODEL FOR SMALL 
WATERSHEDS, 

Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 02A. 
W72-06284 


REDUCTION OF FLOW FRICTION WITH 
POLYMER ADDITIVES, 

Clemson Univ., S. C. Water Resources Research 
Inst. 

For primary bibliographic entry see Field 08B. 
W72-06291 


EFFECTS OF PARTIAL FOREST COVER 
REMOVAL ON STORM HYDROGRAPHS, 
Pennsylvania State Univ., University Park. Dept. 
of Forestry and Wildlife. 

For primary bibliographic entry see Field 04C. 
W72-06296 


ONE-DIMENSIONAL DISPERSION IN STEADY- 
-NONUNIFORM FLOWS. 

New Mexico State Univ., University Park. Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 0SB. 
W72-06299 


DELAWARE RIVER BASIN MODELING, 
Division of Reactor Standards (AEC), Washing- 
ton, D.C. 

L. G. Hulman, and D. K. Erickson. 

Journal of The Hydraulics Division, American 
Society of Civil Engineers, Vol. 98, No. HY1, 
Proc. Paper 8668, p 105-121, January 1972. 4 fig, 4 
tab, 10 ref. 


Descriptors: *Delaware River, *Simulation analy- 
sis, “Mathematical models, “*River basins, 
*Droughts, *Water supply, *Streamflow, Systems 
analysis, Methodology, Estuaries, Water storage, 
Engineering, Flow, Computer programs, Hydrau- 
lics, New Jersey, New York, Pennsylvania. 


To facilitate analysis of the effects of the 1960’s 
drought in the northeastern states on systems 








Field O2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


yields, a mathematical simulation modeling 
technique (employing daily flow data) was 
developed to study the lower Delaware Basin and 
proposed engineering structures. Evaluation of the 
ability of proposed engineering structures to meet 
flow requirements had been hampered by the 
diversity of projects, political constraints in the 
upper basin, and numerous alternative demands 
on available surface water. This study analyzed 
the simulation technique and its application to the 
Delaware, presented the results of the reappraisal 
of project yields, and compared them with pre- 
1960 yield estimates. (Campbell-Cornell) 
W72-06310 


FLOW THROUGH THE CHARLIE-GIBBS 
FRACTURE ZONE, MID-ATLANTIC RIDGE, 
Bedford Inst., Dartmouth (Nova Scotia). Atlantic 
Oceanographic Lab. 

D. M. Garner. 

Canadian Journal of Earth Sciences, Vol 9, No 1, 
p 116-121, January 1972. 5 fig, 9 ref. 


Descriptors: *Currents (Water), *Ocean currents, 
*Atlantic Ocean, Water circulation, Sea water, 
Tides, Fractures (Geology), Current meters, 
Ocean circulation. 

Identifiers: Charlie-Gibbs Fracture Zone, Mid-At- 
lantic Ridge. 


The flow of deep water across the axis of the Mid- 
Atlantic Ridge through the Charlie-Gibbs Fracture 
Zone near 52.5 deg N was monitored for 7 days 
during June 1970 with current meters moored 50 m 
and 650 m above the bottom of each of the two 
zonal channels of the fracture. Flow was west- 
going through the fracture. The mean rate of flow 
was about 3 cm/s with an oscillatory flow superim- 
posed of semidiurnal tidal period. (Knapp-USGS) 
W72-06448 


WETLANDS MAPPING IN NEW JERSEY, 
American Univ., Washington, D.C. Dept. of Biolo- 


gy. 
For primary bibliographic entry see Field 07C. 
W72-06462 


INTERPRETATION OF WETLANDS IMAGERY 
BASED ON SPECTRAL REFLECTANCE 
CHARACTERISTICS OF SELECTED PLANT 
SPECIES, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 07B. 
W72-06463 


WATER TEMPERATURES OF CALIFORNIA 
STREAMS, TULARE BASIN AND _ SAN 
JOAQUIN BASIN SUBREGIONS, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 07C. 
W72-06467 


RECENT DEVELOPMENTS IN THE ANALYSIS 
OF HYDROLOGICAL TIME RECORDS. CON- 
CATENATIONS AND SPECTRUM ANALYSIS 
(DEVELOPPEMENTS RECENTS EN MATIERE 
D’ANALYSE DES CHRONIQUES D’EVENE- 
MENTS HYDROLOGIQUES: LIAISON EN 
CHAINE, ANALYSE SPECTRALE), 

Purdue Univ., Lafayette, Ind. School of Civil En- 
gineering. 

For primary bibliographic entry see Field 02A. 
W72-06474 


STUDY OF THE NEAR SHORE SURFACE 
CHARACTERISTICS OF WINDROWS AND 
<r CIRCULATION IN MONTEREY 
A 

Naval Postgraduate School, Monterey, Calif. 
Dept. of Oceanography. 

For primary bibliographic entry see Field 02L. 
W72-06487 


2F. Groundwater 


CONTRIBUTION TO THE ype OF 
THE GEOTHERMAL 

(TUSCANY-ITALY). REMARKS ON THE CAR- 
BOLI AREA, 

Ente Nazionale per l’Energia Elettrica, Rome (Ita- 
ly). 

R. Cataldi, G. C. Ferrara, G. Stefani, and E. 


Tongiorgi. 
Bulletin Volcanologique, Vol 33, No 1, p 1-27, 
1969. 14 fig, 3 tab, 8 ref. 


Descriptors: “Geothermal studies, *Thermal 
water, *Steam, *Heat flow, *Hydrogeology, 
Chemicals, Hydroelectric plants, Geologic con- 
trol, Mesozoic era, Latent heat, Geysers, Mud, 
Gases, Carbon dioxide, Wells, Thermal power- 
plants. 

Identifiers: *Endogenous fluids, Geothermoelec- 
trical production, Tuscany (Italy). 


The development and results of geothermal 
research in the Carboli area, southern Larderello 
region, Tuscany, Italy are described. Industrial ex- 
ploitation of endogenous fluids in the region began 
more than a century ago. Many thermal manifesta- 
tions, such as hot springs, fumaroles, mud pools, 
and gas exhalations, which occurred on or near the 
permeable Mesozoic outcrops, have ceased activi- 
ty. Rock oe encrustations, and travertine 
d it idence of past activity. Some gas 
(CO2 and a Hs) continues to escape in a few 
places. Boric acid was produced from the thermal 
waters during the first period of industrial ex- 
ploitation (1818-1904). Shallow holes were drilled 
to increase hot water outflow along fractured cal- 
careous layers. Large amounts of boric salts were 
brought up by the steam. In the second period of 
industrial exploitation (1904-1925) geothermoelec- 
trical production becomes important in addition to 
continued chemical products. Adoption of _effi- 

d use 





AREA, 
ING, CHURCHILL, AND LYONS COUNTIES, 
NEVADA, 
Geological Survey, Carson City, Nev. 
For primary bibliographic entry see Field 04B. 
W72-05892 


PREDICTION OF SEASONAL SNOWMELT RU- 
NOFF IN THE OKANAGAN VALLEY, 
British Columbia Univ., Vancouver. Dept. of Civil 


Engineering. 
For og bibliographic entry see Field 02C. 
W72-05918 


OCCURRENCE AND CHARACTERISTICS OF 

FRACTURES IN THE CRYSTALLINE ROCKS 

OF SOUTHEASTERN NEW HAMPSHIRE AND 

THEIR RELATIONSHIP TO THE YIELD OF 

DRILLED WATER WELLS, 

New i Univ., Durham. Water Resource 
‘enter. 





cient drilling techniques resulted in 
of steam for power. Deeper wells were drilled into 
the Mesozoic complex where optimum conditions 
exist for the formation and use of steam. Chemical 
production has almost ceased since 1945 while 
production of electricity with the natural steam 
has steadily increased. (Lang-USGS) 

W72-05879 


CARBON ISOTOPIC COMPOSITION OF CAR- 
BON DIOXIDE AND METHANE FROM STEAM 
JETS OF TUSCANY, 

Larderello Co., Pisa (Italy). 

For primary bibliographic entry see Field 02K. 
W72-05880 


GEOLOGY OF LARDERELLO REGION (TUS- 
CANY): CONTRIBUTION TO THE STUDY OF 
THE GEOTHERMAL BASINS, 

Larderello Co., Pisa (Italy). 

R. Cataldi, G. Stefani, and M. Tongiorgi. 

In: Nuclear Geology on Geothermal Areas Sym- 
posium, Spoleto, Italy. September 9-13, 1963; Na- 
tional Research Council, Nuclear Geology 
Laboratory of Pisa, p 1-32, 1963. 6 fig, 3 map, 1 
tab, 22 ref. 


Descriptors: *Geothermal studies, *Geologic con- 
trol, “Steam, Thermal water, Heat flow, 
Hydrogeology, Wells, Hydroelectric plants, Struc- 
tural geology, Natural recharge, Rainfall disposi- 
tion, Aquifer characteristics. 

Identifiers: *Geothermal basins, *Larderello re- 
gion (Italy). 


Details are given in geological sections, maps, and 
descriptions of the geothermal basins, with par- 
ticular attention to the drilled areas of Montecer- 
boli, Larderello, Castelnueno, Lago, Lagoni Ros- 
si, and Serrazzano. Major tectonic complexes are 
summarized and descriptions are given of out- 
cropping rocks with special regard to their 
geohydrological significance. Three outcrop struc- 
tures are distinguished (north to south), which 
form thermally anomalous areas where lithologic 


G. Stewart. 

Available from the National Technical Informa- 
tion Service as PB-207 639, $3.00 in paper copy, 
$0.95 in microfiche. Project Completion Report, 
December 1971. 14 p, 2 fig, 18 ref. OWRR A-016- 
NH (1). 


Descriptors: *Hydrogeology, *Fractures (Geolo- 
gy), *Aquifers, *Water yield, *New Hampshire, 
Water wells, Drill holes, Geology, Igneous rocks, 
Metamorphic rocks, Hydrologic data, Data collec- 
tions, Groundwater, Groundwater movement. 


During July and August of 1968 and 1969 field data 
were collected on fractures in crystalline rocks in 
southeastern New Hampshire for comparing 
geologic structures and yields of drilled wells. The 
Exeter pluton, which is conspicuously broken by 
joints and shear zones, crops out in many places in 
southeastern New Hampshire. The outcrop length 
is approximately 20 miles and the width ranges 
from about one-half mile to 2.0 miles. Relation- 
ships between shear zones and the yield of drilled 
wells are shown. Water yields from wells in the 
study area ranged from less than 5 to 100 gpm. 
Wells with yields between 5 and 10 gpm are signifi- 
cant for locating sites for domestic wells. 
(Woodard-USGS) 

W72-05983 


GEOCHEMICAL STUDIES ON THE FESHCHA 
SPRINGS, DEAD SEA BASIN, 

Israel Atomic Energy Commission, Yavne. Soreq 
Nuclear Research Centre. 

For primary bibliographic entry see Field 02K. 
W72-05993 


STABILITY CONDITIONS FOR FINGERING 
PROCESSES IN POROUS MEDIA, 

Illinois Univ., Urbana. Dept. of Metallurgy and 
Mining Engineering. 

C. C. Chow, and A. E. Scheidegger. 

Journal of Hydrology, Vol 15, No 1, p 1-21, Janua- 
ry 1972. 18 ref. 
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Descriptors: *Porous media, *Stratified flow, 
*Mixing, “Statistical methods, Mass transfer, 
, Convection, Groundwater movement, 
Thermodynamics . Capillary action 
Identifiers: Fingering (Multiphase flow). 


A statistical theory and a thermodynamic analogy 
based on a grand canonical ensemble of mass dis- 
placement ee ee 


media. The conditions for sable fingering foro 


WATER WELLS AND SPRINGS IN THE 
WESTERN PART OF THE UPPER = 
po grag RIVER WATERSHED, 

a AND SAN DIEGO COUNTIES, CALIFOR- 


Genlogical Survey, Menlo Park, Calif. 
For primary bibliographic entry see Field 07C. 
W72-05998 


SELECTED METHODS OF AQUIFER TEST 
ANALYSIS, 

Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 04B. 
W72-05999 


SALTWATER INTRUSION INTO AQUIFERS. 

Los Angeles County-Flood Control District, Calif. 
For primary bibliographic entry see Field 4B. 
W72-06001 


GROUNDWATER RECHARGE, 

Geological Survey, Lubbock, Tex. 

For primary bibliographic entry see Field 04B. 
W72-06002 


LAND SUBSIDENCE IN THE WESTERN 
STATES DUE TO GROUNDWATER OVER- 
DRAFT, 

Geological Survey, Sacramento, Calif. 

J. F. Poland. 

Water Resources Bulletin, Vol 8, No 1, p 118-131, 
February 1972. 11 fig, 11 ref. 


Descriptors: *Subsidence, *Land subsidence, 
*Withdrawal, *Groundwater, Water table, Con- 
fined water, Irrigation water, Water wells, Histo- 
ry, Reviews, Artificial recharge. 


Development of farm lands in most of the western 
states has required irrigation by surface water or 
groundwater, supplemental to precipitation. 
Pumping draft has exceeded replenishment in 
many areas. Water levels have been drawn down 
from 100 to 500 feet, greatly increasing the grain- 
to-grain stress or effective overburden load on the 
aquifer systems in which the head depletion has 
occurred. This increase in stress tends to cause 
compaction of the deposits and subsidence of the 
land surface. The aquifer systems in the western 
states that have experienced appreciable compac- 
tion are chiefly confined systems. Subsidence can 
be stopped by raising water levels sufficiently to 
eliminate excess pore pressures in the fine-grained 
compressible interbeds and confining beds. In 
areas of groundwater overdraft, this can be ac- 
complished by a reduction of withdrawal, or an in- 
crease in recharge, or both, in an amount exceed- 
ing the overdraft. In several areas, importation of 
a supplemental supply has been the solution. (K- 
napp-USGS) 

W72-06003 


WATER PROBLEMS AND DEVELOPMENTS 
OF THE PAST, 
Geological Survey, Washington, D.C. 


For primary bibliographic entry see Field 04A. 
'W72-06004 


ledian last. of Seleace, B of Civil 
per 5 Bangalore. Dept. 

For primary bibliographic entry see Field 04A. 
'W72-06007 


NITRATE IN GROUND WATER OF THE 
FRESNO-CLOVIS METROPOLITAN AREA, 


Harshbarger and Associates, Tucson, Ariz. 
For primary bibliographic entry see Field 05B. 
W72-06015 


WATER eg or IN AN UNSATURATED 
SANITARY LANDFILL, 

Drexel Inst. of Tech., Philadelphia, Pa. 

For primary entry see Field 0SB. 
W72-06103 


DISTRIBUTION OF KARST FORMS IN CON- 
NECTION WITH GEOMORPHOLOGY OF THE 
SOUTHERN PART OF THE PINAR DEL RIO 
PROVINCE OF CUBA (RASPREDELENIYE 
KARSTOVYKH FORM V_ SVYAZI_ 5S 
OSOBENNOSTY AMI MORFOSTRUKTUR- 
NOGO PLANA TERRITORI (NA PRIMERE 
KUBY , YUG PROVINTSI PINAR-DEL’-RIO)), 

Moscow State Univ. (USSR). Chair of 
Geomorphology. 

Ye. I. Ignatov. 

Vestnik Moskovskogo Universiteta, Seriya V, 
Geografiya, No 6, p 91-94, November-December 
1971. 1 fig, 4 ref. 


Descriptors: *Geomorphology, *Karst, *Topog- 
raphy, Petrography, Structural geology, Car- 
bonate rocks, Clays, Pervious soils, Groundwater, 
Surface waters, Surface runoff, Drainage density, 
= Leaching, Erosion, Underground, Lit- 


Identifiers: *USSR,  *Cuba, 
*Weathering crust. 


*Tectonics, 


Geomorphological investigations were conducted 
in the southern part of the Pinar del Rio Province 
of Western Cuba to determine relationship of karst 
to specific lithological and tectonic zones. Four 
varieties of karst forms were identified: (1) bare; 
(2) covered; (3) subterranean; and (4) coastal. A 
direct relationship was found between karst 
processes and tectonic activity. Tectonic and 
petrographic features determine character of 
drainage density, groundwater ievels, and confine- 
ment of karst to erosion zones and uplifted slopes. 
Karst activity depends also on thickness of the 
cover of loose deposits, which obstruct lower 
lying carbonate rocks. Composition and properties 
of loose deposits determine the degree to which 
surface waters or groundwaters participate in 
karst processes. Loamy sand-pebble and boulder 
deposits are pervious materials, which do not 
restrict leaching during infiltration of surface ru- 
noff. An impermeable horizon of kaolinite-mont- 
morillonite clays in areas of weathering crusts 
prevents flow of surface waters into lower lying 
carbonate rocks. (Josefson-USGS) 

W72-06144 


APPLICATION OF GEOPHYSICAL LOGGING 
TO GROUNDWATER STUDIES IN 
SOUTHEASTERN SASKATCHEWAN, 
Saskatchewan Research Council, Saskatoon. 

For primary bibliographic entry see Field 04B. 
W72-06449 


EVALUATION OF THE WATER SUPPLY AT 
SIX SITES 


For primary bibliographic entry see Field 04B. 
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'W72-06468 


SUMMARY OF GROUND-WATER 
HYDROLOGICAL DATA IN MICHIGAN IN 


1970, 

Geological Survey, Ann Arbor, Mich. 

For primary bibliographic entry see Field 07C. 
'W72-06488 


THE MOVEMENT OF RADIOACTIVE SODIUM 
AND RUTHENIUM THROUGH A SIMULATED 


AQUIFER, 

Georgia Inst. of Tech., Atlanta. 

J. B. F. Champlin, and G. G. Eichholz. 

Water Resources Research, — No. 1, p 147- 
158, February, 1968. 8 fig, 20 


Descriptors: *Groundwater, *Pollution, *Soils, 
Radioactivity, Aquifer, Sodium, Potassium, Calci- 
um, Ion transport. 


The interaction of water solutions with the particu- 
late matter composing a natural aquifer is of 
steadily increasing interest with the new emphasis 
on pollution of our natural resources. As a means 
of studying the contribution made by water to the 
transport of ionic materials through soils, radioac- 
tive solutions were injected into a model aquifer 
— 725 kg of sand with dimensions of 

meters. As the radioactivity passed 
pense) its progress was followed by a 
collimated Geiger-Muller tube situated on the ex- 
terior of the bed. The appearance of the radioac- 
tivity in the effluent, which marked the arrival of 
the sodium front, was found to be correlated with 
an increase in suspended particulate matter, potas- 
sium and calcium concentrations, and overall con- 


Hui 


directly to the filterable mass of particles in the ef- 
fluent, despite the high solubility of the ion used. 
The results with sodium were compared with those 
of similar tests on the movement of trivalent 
ruthenium, which is not soluble at the pH of the 
solutions used. Both the sodium and ruthenium 
Studies indicated that a significant amount of 
radioactivity was transported through the test bed 
on particulate matter which was large enough to be 
trapped on 0.45 micron membrane filters. (Skoger- 
boe-Colorado State) 

W72-06571 


2G. Water in Soils 


ION SELECTIVITY IN THREE SOIL PROFILES 
AS INFLUENCED BY MINERALOGICAL 
CHARACTERISTICS, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agronomy. 

L. W. Murdock, and C. I. Rich. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 167-171, January-Fe' 1972. 2 fig, 
2 tab, 16 ref. Grant No. NSF GA-18053 and GA- 
1373. 


Descriptors: *Ion exchange, *Clay minerals, 
Potassium, Ammonia, Soil chemistry, Water 
chemistry. 

Identifiers: *Vermiculite. 


Adsorption and release of Rb and Sr by the 2-0.2 
micron fraction from the horizons of three ver- 
miculitic soils was influenced by mineralogical 

properties of the 2:1 layer clays present. The 
lowest Rb/Sr ratio for absorption of these two ions 
occurred in a clay containing montmorillonite. The 
Rb/Sr ratio tended to increase as the degree of 
mica to vermiculite alteration increased. The 
presence of hydroxy-Al interlayers had little effect 
on initial selectivity, but these interlayers mar- 
kedly influenced release of Rb ions. Ammonium 
acetate released more Rb than did Mg (OAc)2 
from all clay samples from the three soils. 
Generally Mg (OAc)2 released more Sr than did 
NH4OAc. The differential exchange of Rb was 
most pronounced in the clay containing well- 
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developed interlayers. Ammonium ions (and other 
ions of similar size) have two effects on exchange 
in vermiculite. NH4 tends to collapse the inter- 
layer space and thus reduce exchange, but this 
slightly hydrated ion can also diffuse to wedge 
zones and exchange Rb, and other cations of 
similar size, that may be present. The presence of 
interlayers inhibits the first effect and thus 
reduces fixation to exchange by NH4 of ions in 
wedge zones. (Knapp-USGS) 

W72-05894 


EFFECTS OF SNOW REMOVAL, LITTER 
REMOVAL AND SOIL COMPACTION ON SOIL 
FREEZING AND THAWING IN A MINNESOTA 


OAK STAND, 
Minnesota Univ., Minneapolis. School of 
Forestry. 


For primary bibliographic entry see Field 02C. 
W72-05895 


ANOMALIES AND SAMPLING VARIATION IN 
FOREST SOIL WATER MEASUREMENT BY 
THE NEUTRON METHOD, 

Forest Service (USDA), La Crosse, Wis. North 
Central Forest Experiment Station. 

R. S. Sartz. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 148-153, January-February 1972. 4 fig, 
5 tab, 9 ref. 


Descriptors: *Soil moisture meters, *Nuclear 
moisture meters, *Sampling, *Calibrations, Soil 
water, Soil moisture, Variability, Infiltration, Per- 
colation. 

Identifiers: *Sampling error. 


Sampling errors were determined for neutron 
meter measurements of soil water content in a 
heterogeneous forest soil. Water content variance 
at individual 30-cm depths on uncut plots in- 
creased with depth at a high water content but was 
uniform at a low water content. The variation was 
greater at a low than at a high water content on 
uncut plots, but was about equal on cut plots. 
Water content changes over a period of time were 
more variable than water content at a single point 
in time. Coefficients of variation for individual 
depths ranged up to 76% for uncut plots and up to 
137% for cut plots. Coefficients of variation for 
total profile storage were a little lower for change 
in water content than for total water content on 
uncut plots, but the relationship was reversed on 
cut plots. Soil depth differences contributed sub- 
stantially to the variance of total storage changes, 
but variable soil depth must be considered in sam- 
pling schemes designed to determine total water 
use under different cover conditions. (Knapp- 
USGS) 

W72-05896 


CONTRIBUTIONS OF CLAY AND ORGANIC 
MATTER TO THE CATION EXCHANGE 
CAPACITY OF MARYLAND SOILS, 

Maryland Univ., College Park. Dept. of Agrono- 


my. 
W.R. Wright, and J. E. Foss. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 115-118, January-February 1972. 6 tab, 
25 ref. 


Descriptors: *Cation exchange, *Ion exchange, 
*Soils, *Maryland, Clays, Organic matter, Clay 
minerals, Regression analysis, Soil chemistry. 


Fifty-seven profiles representing 19 soil series 
from the three physiographic regions of Maryland 
were described and sampled. The relative con- 
tributions of clay and organic matter to total ca- 
tion-exchange capacity (CEC) of various horizons 
were measured using multiple regression analysis. 
The average exchange capacities of organic matter 
and clay from Ap horizons were 295 and 41 
meq/100 g, respectively. Organic matter was 
slightly more important than clay in predicting the 
CEC of surface horizons. Soils of the Coastal 


Plain region had higher correlations between varia- 
bles than Piedmont or Appalachian soils. Only the 
Coastal Plain soils exhibited significant correla- 
tions between clay and CEC for B and C horizons. 
Correlation coefficients of clay and organic matter 
with CEC in the Coastal Plain Ap horizons were 
0.90 and 0.76, respectively, and 88% of the varia- 
tion in CEC could be attributed to these com- 


ponents. (Knapp-USGS) 
W72-05897 


DIFFUSION OF ZINC IN SOIL: I. THE IN- 
FLUENCE OF SOIL MOISTURE, 

Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
D. D. Warncke, and S. A. Barber. 

Soil Science Society of America Proceedings, Vol 
= No 1, p 39-42, January-February 1972. 1 fig, 5 
tab, 9 ref. 


Descriptors: *Diffusion, *Zinc radioisotopes, 
*Trace elements, *Soil moisture, Soil water move- 
ment, Adsorption, Ion transport, Aqueous solu- 
tions, Tracers, Soil chemistry. 

Identifiers: *Zinc. 


Effective zinc diffusion coefficients were deter- 
mined at several soil moistures on six soils by al- 
lowing Zn-65 to diffuse from the soil into cation 
exchange resin paper on the surface of the soil. At 
13% volumetric moisture diffusivity values ranged 
from 10 to the minus 11th power to 10 to the minus 
8th power sq cm/sec, with the range narrowing as 
the soils approached moisture saturation. In five 
of six soils, the effect of increasing moisture level 
on diffusivity could be explained by its effects on 
tortuosity and on solution Zn concentration. When 
solution Zn remained constant as moisture level 
increased, the relation between diffusivity and 
volumetric moisture was hyperbolic. When solu- 
tion Zn level dropped as moisture increased, dif- 
fusivity changed very little. (See also W72-05899) 
(Knapp-USGS) 

W72-05898 


DIFFUSION OF ZINC IN SOIL: Il. THE IN- 
FLUENCE OF SOIL BULK DENSITY AND ITS 
INTERACTION WITH SOIL MOISTURE, 
Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
D. D. Warncke, and S. A. Barber. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 42-46, January-February 1972. 4 fig, 3 
tab, 13 ref. 


Descriptors: *Diffusion, *Zinc radioisotopes, 
*Trace elements, *Soil moisture, Soil water move- 
ment, Adsorption, Ion transport, Aqueous solu- 
tions, Tracers, Soil chemistry. 

Identifiers: *Zinc. 


Effective zinc diffusion coefficients were deter- 
mined at four soil bulk densities and three 
moisture levels in five silt loam soils. The tortuosi- 
ty of the diffusion path for each set of soil condi- 
tions was estimated from C1-36 diffusion data. In 
each soil and for each soil moisture level the diffu- 
sion path was least tortuous near 1.3 g/cc. The 
order for the influence of soil bulk density on tor- 
tuosity was 1.6 > 1.5 > 1.1 > 1.3 g/cc. Soil bulk 
density interacted significantly with soil moisture 
in affecting the Zn diffusion coefficients. The 
maximum rate of Zn diffusion did not always 
occur at a soil bulk density of 1.3 g/cc where the 
diffusion path was least tortuous. At 20 to 30% 
moisture the Zn diffusion rate reached a maximum 
near 1.5 g/cc. As the soil moisture was increased, a 
reduction in the effect of the interaction of Zn with 
the soil was greater than the effect of tortuosity in 
determining the effective rate of Zn diffusion in 
each soil. When the bulk density was increased 
from 1.5 to 1.6 g/cc, an increase in both the degree 
of interaction and tortuosity combined to cause a 
sharp decrease in the Zn diffusion coefficient. 
(See also W72-05898) (Knapp-USGS) 

W72-05899 
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HYDRATION OF CATIONS ADSORBED ON A 
CLAY SURFACE FROM THE EFFECT OF 
WATER ACTIVITY ON ION EXCHANGE 
SELECTIVITY, 


Louvain Univ. (Belgium). 

H. Laudelout, R. Van Bladel, and J. Robeyns. 

Soil Science Society of America Proceedings, Vol 
= No 1, p 30-34, January-February 1972. 7 fig, 15 


Descriptors: “Cation adsorption, “Clay minerals, 
*Ion exchange, Thermodynamics, Water chemis- 
try, Hydration, Salinity, Trace elements, Adsorp- 
tion. 


Ion exchange equilibria for four pairs of singly 
charged ions in a montmorillonite clay were calcu- 
lated at various total normalities of the equilibrium 
solution at 25 C. Only the trace region for the 
preferred ion was investigated. The effect of sol- 
vent activity on the selectivity coefficient was 
established; in each case the expected linear rela- 
tionship between their logarithms was observed. 
The values for the differences of the ion hydration 
numbers calculated from this purely ther- 
modynamic relationship were consistent and were 
comparable with values that could be deduced 
from basal spacings or anion exclusion volume 
data. (Knapp-USGS) 

W72-05900 


LEACHING OF A SURFACE LAYER OF SODI- 
UM CHLORIDE INTO TILE DRAINS IN A 
SAND-TANK MODEL, 

Iowa State Univ., Ames. 

J. Mulqueen, and D. Kirkham. 

Soil Science Society of America Proceedings, Vol 
36, No 1, p 3-9, January-February 1972. 7 fig, 2 
tab, 13 ref. USAEC No. AT (11)-1269. 


Descriptors: “Leaching, ‘“*Saline soils, *Soil 
chemistry, *Land reclamation, Soil water move- 
ment, Model _ studies, Hydraulic models, 
Chlorides, Salts, Saline water systems. 


The leaching of NaCl through tile drains from a 
surface layer of salinized sand was studied in a 
sand-tank model. Each experiment was conducted 
with a steady-state, arch-shaped water table main- 
tained by recharge from a battery of capillary 
tubes that gave a uniform infiltration over the 
model. All the salt was leached from the model. In- 
tense fingering developed in all experiments in 
which a salinized layer was used. Fingering caused 
a rapid and erratic redistribution of salt within the 
model and an erratic variation in the salinity of the 
drainage water until about 1 pore volume had 
drained. The higher the initial sand salinity, the 
more intense was the fingering, the longer were 
the fingers, and the higher were the finger veloci- 
ties. The behavior of the fingering transition zone 
was controlled by the interaction between the den- 
sity gradients and the hydraulic gradient; this latter 
depends on the recharge rate and the drain spac- 
ing. The salinity of the outflow drainage water rose 
quickly to a peak and then declined almost as 
quickly for a short period, after which it reduced 
more gradually. After about 1 pore volume had 
drained, the salinity of the drainage water declined 
exponentially in all salinized experiments. Experi- 
mental curves fitted closely to an exponential rela- 
tionship except initially and where fingering 
resulted in erratic variations. (Knapp-USGS) 
W72-05901 


FRACTIONATION OF CATION EXCHANGE 

CAPACITY FOR ASSESSING SOIL AND 

WATER SODICITY, 

Agricultural Research Service, Riverside, Calif. 

Salinity Lab. 

C. A. Bower, and J. D. Rhoades. 

Soil Science Society of America Proceedings, Vol 

~ ad 1, p 174-175, January-February 1972. 1 tab, 
ref. 


Descriptors: “*Hydraulic conductivity, *Ion 
exchange, *Clay minerals, Cation exchange, 
Potassium, Regression analysis. 
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Identifiers: *Vermiculite. 


Soils containing appreciable amounts of vermicu- 
lite react atypically to Na. The regression coeffi- 
cient of the relation between the exchangeable- 
sodium ratio and the sodium-adsorption ratio is ap- 
preciably greater for soil vermiculites than for 
montmorillonite and most soils. Further, at con- 
stant salt concentration, the exch 

percentage associated with a given percentage 
decrease in hydraulic conductivity is greater for 
high-vermiculite than for low-vermiculite soils. 
For eight soils having a wide range of vermiculite 
contents, the e percentage 
required to cause a 25% reduction in hydraulic 
conductivity at a salt concentration of about 10 
meg/liter was highly correlated (r = 0.95) with ca- 
tion exchange capacity after K fixation. (Knapp- 
USGS) 

W72-05903 








DYNAMIC SIMULATION OF UNSTEADY 
FLOW OF WATER IN UNSATURATED SOILS 
AND ITS APPLICATION TO SUBIRRIGATION 
SYSTEM DESIGN, 

Texas A and M Univ., College Station. Water 
Resources Inst. 

E. A. Hiler, and S. I. Bhuiyan. 

Available from the National Technical Informa- 
tion Service as PB-207 642, $3.00 in paper copy, 
$0.95 in microfiche. Technical Report No 40, 
November 1971. 94 p, 33 fig, 8 tab, 32 ref. OWRR 
B-080-TEX (3). 


Descriptors: *Unsaturated flow, *Soil water 
movement, *Unsteady flow, *Model studies, 
*Computer models, Systems analysis, Analytical 
techniques, Infiltrations, Flow rates, Root zone, 
Soil properties, Input-output analysis. 

Identifiers: * Unsaturated soils. 


Unsteady vertical flow of water in unsaturated 
soils was simulated utilizing S/360 CSMP (Con- 
tinuous System Modeling Program), a recently 
developed language specially designed for digital 
simulation of transient phenomena that can be 
represented by differential equations. Two com- 
puter programs were developed. One simulated 
vertical unsteady infiltration through the surface 
into a homogeneous unsaturated soil. The other 
computer model simulated unsteady vertical flow 
of water in an unsaturated homogeneous soil dur- 
ing infiltration from a buried source and through 
the drying period. The S/360 CSMP language 
proved to be efficient in simulating the transient 
water flow phenomena in unsaturated soils. The 
principal advantage of the numerical procedure 
was in its complete generality and the ease with 
which numerical data on the hydraulic charac- 
teristics of the soil may be used without arbitrary 
assumptions and function fitting procedures. The 
models are capable of considering diverse bounda- 
ry and initial conditions. (Woodard-USGS) 
W72-05984 


STEPPED WEIR ON AN_ ANISOTROPIC 
DRAINED STRATUM OF FINITE DEPTH, 
Indian Inst. of Science, Bangalore. Dept. of Civil 
and Hydraulic Engineering. 

For primary bibliographic entry see Field 04A. 
W72-06007 


CLAY MINERALOGY OF SOME SEASONALLY 
FLOODED SOILS OF EAST PAKISTAN, 

Atomic Energy Centre, Dacca (Pakistan). 

A. K. M. Habibullah, and D. J. Greenland. 

J Soil Sci. 22 (2): 179-190. 1971. Illus. 

Identifiers: Clay, Differential, East, Electron, 
Flooded, IR, Microscopy, Mineralogy, Pakistan, 
Seasonally, Soils, Thermal, X-Ray. 


The clay fractions of 4 seasonally flooded soils 
were studied using X-ray, differential thermal 
analysis and IR methods, total chemical analysis, 
surface area determination, and_ electron 
microscopy. The soils represent young alluvium 
(Borda), a juvenile groundwater laterite (Nunni), a 


groundwater lateritelatosol intergrade (Noadda), 
and a surface-water glei (Chhiata). Mica and 
kaolinite were present in all the soils, and vermicu- 
lite in all except possibly Noadda. Vermiculite, 
total Mg content, and SiO2/A1203 ratio decreased 
and kaolinite increased in the sequence Borda- 
Nunni-Noadda. Electron micrographs indicated 
that in the Borda soil, which is the youngest and 
subjected to the longest period of annual flooding, 
Fe hydroxides are present as gels coating the sur- 
faces of the clay mineral particles. Such coatings 
are less apparent in the Nunni clay, and in the 
Noadda clay most of the ‘free Fe oxides’ appear as 
small granules. The Chhiata soil has about 12.5% 
of its clay fraction in the form of an amorphous gel 
rich in silica, and much of the mica and vermiculite 
in a randomly interstratified complex.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06045 


CHARACTERIZATION OF SOIL NONWETTA- 
BILITY AND THE DEVELOPMENT OF 
CRITERIA FOR THE MOST ECONOMIC 
TREATMENT OF THESE SOILS, 
California Univ., Riverside. Dept. 
Sciences. 

John Letey. 

California Water Resources Center. Completion 
Report UCAL-WRC-W-206, February 1972. 5 p. 
OWRR B-072-CAL (8). 


of Soil 


Descriptors: Surfactants, Infiltration, *Wettabili- 
ty, Surface tension, *Soil properties, Soil analysis, 
Soil surveys, Soil tests, Soil types. 


Several indices for characterizing soil-water repel- 
lency were established. These included (1) the sur- 
face tension of a liquid which wet the soil with the 
contact angle of 90 deg. (2) measurement of the 
solid-air surface tension of soil, and (3) the water 
repellent index which is equal to the time in 
seconds required for a water drop to penetrate di- 
vided by the surface tension of a liquid which will 
penetrate in 5 seconds. The first and third method 
are useful for both laboratory and field checks of 
soil-water repellency. The second technique must 
be done in the laboratory and requires more time. 
Equations for predicting infiltration which account 
for such liquid and soil properties as the surface 
tension, viscosity, and contact angle were experi- 
mentally tested. These equations were useful for 
organic liquids and soils but not for water penetra- 
tion into water-repellent soils or for surfactant 
solution infiltration. The difficulty with predicting 
infiltration of surfactant solution is the adsorption 
of surfactant by the porous media. Equations were 
developed to predict the distribution of an organic 
chemical as it is carried through a soil profile by 
water. The depth of organic concentration is equal 
to the depth of water penetration divided by the 
adsorption coefficient of the organic chemical by 
soil. This analysis allows the prediction for long- 
time possible ground-water contamination by sur- 
factants. A survey covering parts of California in- 
dicated that soil-water repellency can be located in 
many areas. Sandy type soils appear to be more 
susceptible to water repellency than soils contain- 
ing larger amounts of clay. 

W72-06050 


WATER MOVEMENT IN AN UNSATURATED 
SANITARY LANDFILL, 

Drexel Inst. of Tech., Philadelphia, Pa. 

For primary bibliographic entry see Field OSB. 
W72-06103 


SOME NEW METHODS FOR MEASURING THE 
COMPONENTS OF WATER POTENTIAL, 
Agricultural Research Service, Riverside, Calif. 
Stephen L. Rawlins. 

Soil Science, 112 (1): 8-16. 1971. Illus. 

Identifiers: Components, Leaf, Measuring, 
Methods, New, Osmotic, Plant, Potential, Poten- 
tials, Soil. 
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Techniques are described that represent signifi- 
cant advances in measurement of water potential 


water potential of soils in situ. The matric and 
osmotic components of soil water potential can 
now be separated in the laboratory. Progress on 
measuring the water potential components of 
plants lags behind that for soil primarily because 
of the plant’s complexity. Laboratory measure- 
ments of leaf water potential and osmotic potential 
are now made routinely, but satisfactory in situ 
measurements await further developments. Direct 
measurement of pressure potential in plants is still 
a major challenge that will not be met easily.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-06116 


THE SOILS OF THE CENTRAL PART OF 
MOORES VALLEY, WAINUIOMATA 

Victoria Univ., Wellington (New Zealand). 
Wellington Biological Science. 

G. D. Ryan. 

Bull Nat Sci (Wellington) 2: 6-16. 1971. 

Identifiers: Central, Drainage, Moores, New Zea- 
land, Profile, Slope, Soils, Valley, Wainuiomata. 


The soils in the central part of Moores Valley, 
Wainuiomata are mapped, and slope, aspect, 
parent material, profiles and drainage are 
described and interpreted. The Quaternary Age 
relationships of the soils is discussed.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06138 


EXTRACTION OF CATIONS FROM SILICATE 
MINERALS DURING THE DETERMINATION 
OF EXCHANGEABLE CATIONS IN SOILS, 
Agricultural Research Service, Riverside, Calif. 
Soil and Water Conservation Research Div. 

For primary bibliographic entry see Field OSA. 
W72-06206 


EFFECTS OF SOIL AND CROP MANAGEMENT 
PRACTICES ON THE REMOVAL OF STRONTI- 
UM-90 BY PLANT UP-TAKE, LEACHING, RU- 
NOFF AND EROSION, 

Ohio Agricultural Research and Development 
Center, Wooster. Dept. of Agronomy. 

For primary bibliographic entry see Field 05B. 
W72-06207 


THEORETICAL AND EXPERIMENTAL 
EVALUATION OF TRANSFER OF 2, 4 
-DICHLOROPHENOXY ACETIC ACID IN 
POROUS MEDIA, 

Oregon State Univ., Corvallis. Dept. of Soils. 

For primary bibliographic entry see Field 02K. 
W72-06302 


EFFECTS OF PULVERIZED FUEL ASH ON 
THE MOISTURE CHARACTERISTICS OF 
COARSE-TEXTURED SOILS AND ON CROP 
YIELDS, 

National Vegetable Research Station, Wel- 
lesbourne (England). 

For primary bibliographic entry see Field 03F. 
W72-06303 


DISTRIBUTION AND CHEMISTRY OF 
PHOSPHORUS IN A MEXICO SOIL AFTER 82 
YEARS OF PHOSPHORUS FERTILIZATION, 
Missouri Univ., Columbia. Graduate School. 

For primary bibliographic entry see Field 05B. 
W72-06451 


APPARATUS AND TESTS FOR DETERMINING 
NEGATIVE PORE WATER PRESSURE 
CHARACTERISTICS OF DESICCATED CLAYS, 
Waterways Experiment Station, Vicksburg, Miss. 
For primary bibliographic entry see Field 08D. 
W72-06472 








Field O2—WATER CYCLE 
Group 2G—Water in Soils 


IRRIGATION INVESTIGATIONS IN OTAGO, 

NEW ZEALAND: VIII. PHYSICAL PROPER- 

TIES OF SOILS OF LOWER WAITAKI PLAINS, 
ent of Agriculture, Mosgiel (New Ze- 

land). Field Research Section. 

For primary bibliographic entry see Field 03F. 

W72-06540 


SOIL-WATER TENSION AND THE MOVE- 
MENT OF RHIZOBIA, 

Ministry of Agriculture, Giza (Egypt). 

Y. A. Hamdi. 

Soil Biol Biochem. 3 (2): 121-126. 1971. Illus. 
Identifiers: Inoculum, Legume-D, Migration, 
Movement, Nodulation, Rhizobia, Rhizobium- 
Trifolii, Seed, Soil, Tension. 


The influence of water tension upon the move- 
ment of Rhizobium trifolii was studied using 
coarse and fine sands and a silt-loam soil. In these 
media, movement of the bacteria was slowed with 
increasing water tension and ceased when water- 
filled pores became discontinuous. Calculated 
water-filled pore-neck diameters showed that 
restricted movement due to this factor was unlike- 
ly in the matrices studied. Nodulation of legumes 
sown into partly dry soils could be restricted by 
failure of the migration of the seed inoculum or of 
naturally occurring rhizobia, at water tensions 
which would permit legume seeds to germinate.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-06541 


SOIL SCIENCE WITH ELEMENTS OF GEOLO- 
GY, (IN RUSSIAN), 

I. F. Garkusha, and M. M. Yatsyuk. 

399P. Illus. Kolos: Moscow. 1969. 

Identifiers: Book, Chemistry, Elements, Geology, 
Land, Management, Science, Soil, Text. 


This textbook is for agricultural technical schools, 
particularly for land management and agrochemis- 
try courses. The topics include elements of geolo- 
gy and mineralogy, soil science, soil zones of the 
USSR, soil conservation and erosion control, and 
methods for field investigation of soils and labora- 
tory practice.--Copyright 1971, Biological Ab- 
stracts, Inc. 

W72-06543 


WATER PERMEABILITY OF FROZEN SOILS 
IN THE CENTRAL CHERNOZEM AREA, (IN 
RUSSIAN), 

G. V. Nazarov. 

Izv Vses Geogr Obshch. 101 (3): 218-224. 1969. 
Identifiers: Central, Chernozem, Depth, Frozen, 
Permeability, Soils, Thaw, USSR. 


Observations of the water permeability (WP) of 
heavy loamy chernozems were conducted by the 
method of ‘flooded rings’ for 3 yr, at the 
beginning, in the middle and at the end of snow- 
melt in fields of stubble and winter crops and in 
virgin soil. WP was independent of the thaw depth 
in soil under natural forest or steppe. On plowland, 
WP increased with increasing thaw depth, and was 
higher in bare fallow than in fields with stubble 
and winter crops.--Copyright 1971, Biological Ab- 
stracts, Inc. 

W72-06549 


INFLUENCE OF SOIL COVER ON CONTENT 
OF ORGANIC AND BIOGENOUS SUBSTANCES 
IN NATURAL WATERS (O_ VLIYANII 
POCHVENNOGO POKROVA NA SODERZ- 
HANIYE ORGANICHESKIKH I BIOGENNYKH 
VESHCHESTV V PRIRODNYKH VODAKH), 
Gidrokhimicheskii _ Institut, Novocherkassk 
(USSR). 

For primary bibliographic entry see Field 02H. 
W72-06555 


EFFECT OF SALINE IRRIGATION WATERS 
ON SOIL CHEMICAL CHARACTERISTICS 
AND SOIL PERMEABILITY, 

Ministry of Agriculture, Cairo (Egypt). Soils Dept. 


For primary bibliographic entry see Field 03C. 
W72-06569 


Illinois Univ., Urbana. Dept. of Agronomy. 
For primary bibliographic entry see Field OSB. 
'W72-06570 


EXAMINATION OF PATCHES OF SLICK 
SPOTS IN SAKHA AGRICULTURAL EXPERI- 
MENT STATION, 

Ministry of Agriculture, Cairo (Egypt). Soils Dept. 
For primary bibliographic entry see Field 03F. 
W72-06572 


RESTORING PRODUCTIVITY ON PULLMAN 
SILTY CLAY LOAM SUBSOIL UNDER 
LIMITED MOISTURE, 

tural Research Service, Bushland, Tex. 
Soil and Water Conservation Research Div. 
For primary bibliographic entry see Field 03F. 
W72.06575" 


SOIL PREPARATION AND SAMPLING 
TECHNIQUES FOR STUDYING ION MOVE- 


MENT, 

Tennessee Valley Authority, Muscle Shoals, Ala. 

Soils and Fertilizer Branch; and Tennes- 

see Valley Authority, Muscle Shoals, Ala. Div. of 
Deve’ 


Agricultural lopment. 

F. E. Khasawneh, and J. M. Soileau. 

Soil Science Society of America Proceedings, Vol. 
33, No. 3, p 476-477, May-June, 1969, 3 fig, 5 ref. 


Descriptors: *Sampling, *Diffusion, *Ion trans- 
port, Soil analysis, Soil tests. 

Identifiers: “Soil column sectioning, *Ped 
coatings. 


Techniques are described for preparing and sam- 
pling soil columns and undisturbed soil peds used 
for ion movement studies. These methods utilize a 
block of paraffin wax-petrolatum jelly mixture to 
hold soil peds or to provide a cylindrical cavity for 
a soil column. A microtome and holder apparatus 
capable of holding the wax blocks containing the 
soil is used for precision slicing at increments of 
0.5 mm or more. (Skogerboe-Colorado State) 
W72-06576 


2H. Lakes 


SELECTIVE FOOD PREFERENCES OF WAL- 
LEYES OF THE 1959 YEAR CLASS IN LAKE 
ERIE, 

Bureau of Commercial Fisheries, Ann Arbor, 
Mich. Great Lakes Fishery Lab. 

John W. Parsons. 

Trans Am. Fish Soc. 100 (3): 474-485. 1971. Illus. 
Identifiers: Alosa-Pseudoharengus, Class, Erie, 
Food, Lake, Notropis-Atherinoides, Notropis- 
Hudsonius, Perca-Flavescens, Preferences, Selec- 
tive, Stizostedion-Vitreum-Vitreum, Walleyes, 
Year. 


Stomachs were examined from 1473 walleyes 
(Stizostedion vitreum vitreum) of the 1959 year 
class collected in western Lake Erie from June 
1959 to Oct. 1960. In the same period, the relative 
abundance and lengths of potential forage species 
were determined from trawl catches. The walleyes 
fed almost entirely on fish. In 1959, the food was 
dominated first (in June and July) by yellow perch 
(Perca flavescens) and then, in sequence, by spot- 
tail shiners (Notropis hudsonius) and emerald 
shiners (Notropis atherinoides). In 1960, the wal- 
leyes fed mostly on yearling spottail shiners and 
emerald shiners in the spring and summer but 
young alewives (Alosa pseudoharengus) became 
the dominant food in the fall. The length of forage 
fish increased with the length of walleyes and wal- 
leyes of a given length usually ate forage fish 
within a restricted range of lengths. This size 
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and suitability as sometimes 
changed rapidly.--Copyright 1971, Biological Ab- 
stracts, on 


OF RESERVOIR 
(OKOLOGISCHE IGEN 
PLANKTON DER RIVERIST. : 

Bonn Univ. (West Germany). 
For primary bibliographic entry see Field 05C. 
'W72-05968 


WATER QUALITY AND TROPHIC CONDITION 
OF Ww 


For primary bibliographic entry see Field 04D. 
W72-05979 


QUALITY STATUS OF SOUTHERN LAKE 
MICHIGAN, 

Chicago Dept. of Water and Sewers, Ill 

For primary bibliographic entry see Field 05G. 
W72-05990 


ENERGY FLOW AND SECONDARY PRODUC- 
TION OF THE AMPHIPODS HYALELLA AZ- 
TECA AND CRANGONYX RICHMONDENSIS 
OCCIDENTALIS IN MARION LAKE, BRITISH 
COLUMBIA, 

Michigan Univ., Ann Arbor. Dept. of Zoology. 
Jack A. Mathias. 

J Fish Res Bd Can. 28 (5): 711-726. Illus. 1971. 
Identifiers: Amphipods, British-Columbia, 
Canada, Crangoyx-Richmondensis-Occidentalis, 
Density, Energy, Flow, Hyalella-Azteca, Lake, 
Marion, Populations, Production, Secondary. 


The H. azteca population in Marion Lake, B. C., 
assimilated and produced about 3 times as much 
energy as did the C. richmondensis occidentalis 
population from May 1966 to May 1967, but during 
the summer the energy flow of H. azteca was 4 
times, and production was 5 times, that of C. r. oc- 
cidentalis. Hyalella azteca was abundant at a depth 
of 1.0 m (mean summer standing crop, 1952 
animals/m2), but was rare (75 animals/m2) at 
depths greater than 2.5 m. Growth, molting, 
respiration, and hence energy flow rates decreased 
with depth, due (in part) to lower ambient tem- 
peratures in deeper water. On an annual basis, a 
mean standing crop of 1.1 kcal/m2 of H. azteca as- 
similated 18.1 kcal/m2, respired 13.5 kcal/m2, and 
used 4.6 kcal/m2 in production of growth, molts, 
and eggs. Approximately 2/3 of the annual energy 
flow was completed between June and Oct. On an 
annual basis, the ecological efficiency of an H. az- 
teca-predator system was in the range 2.5-12.5%, 
the net production efficiency was 25%, and the net 
population growth efficiency was 16%. The mean 
summer density of C. r. occidentalis remained con- 
stant with depth (about 283 animals/m2). Annual 
energy flow and production were not appreciably 
affected by lower temperatures in deeper water. 
On an annual basis, a mean standing crop of 0.7 
kcal/m2 assimilated 6.5 kcal/m2, respired 5.2 
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throughout the year. The a 
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INTERIM REPORT, UPPER KLAMATH LAKE 
STUDIES OREGON, 

Federal Water Pollution Control Administration, 
Corvallis, Oreg. Pacific Northwest Water Lab. 

For primary bibliographic entry see Field 05C. 
'W72-06052 


THE ECOLOGIC IMPACT OF THE INTERAC- 
TIONS AMONG MICROORGANISMS AND 
AQUATIC CONTAMINENTS IN LAKE ERIE, 
PHASE I AND PHASE Il, 

Ohio State Univ., Columbus. Water Resources 
Center. 

For primary bibliographic entry see Field 0SC. 
W72-06136 


GENESIS OF LAKE BASINS IN THE ISHIM 
RIVER REGION (GENEZIS OZERNYKH KOT- 
LOVIN PRIISHIM’Y A), 

Kazakhskii Pedagogicheskii Institut, Alma-Ata 
(USSR). 

N. P. Beletskaya. 

Vestnik Moskovskogo Universiteta, Seriya V, 
Geografiya, No 6, p 63-68, November-December 
1971. 2 fig. 


Descriptors: “Lakes, “Lake basins, *Lake 
morphology, *Lake shores, Topography, Valleys, 
Terraces (Geological), Flood plains, Sinks, Ero- 
sion, Geologic time. 

Identifiers: * USSR, *Kazakhstan, North Kazakh- 
stan Oblast, Ishim River, Tectonics. 


Lake basins in the Ishim River region of the North 
Kazakhstan Oblast were examined in connection 
with their genesis and morphology. Four types of 
lakes were identified: (1) residual or relict lakes, 
confined to ancient valleys and other depressions 
of the buried relief; (2) lakes of terraces and flood 
plains; (3) lakes of depressions between ridges; 
and (4) lakes whose basins were formed as a result 
of uneven accumulation of Quaternary sedimenta- 
ry deposits. Erosion of the steep and generally un- 
sodded southeastern shores of the lakes accounts 
for their migration and development in a 
southeasterly direction. (Josefson-USGS) 
W72-06142 


CHEMOGENIC FORMATION OF CALCIUM 
CARBONATE IN WATER OF THE OTKAZNEN- 
SKOYE RESERVOIR--1969 (0 KHEMOGEN- 
NOM OBRAZOVANII KARBONATA KAL’T- 
SIYA V VODE OTKAZNENSKOGO VODOK- 
HRANILISHCHA (1969 G.)), 
Gidrokhimicheskii _Institut, 
(USSR). 

N. P. Matveyeva, and V. I. Manikhin. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, p 31-38, 1971. 3 fig, 2 tab, 17 ref. 


Novocherkassk 


Descriptors: *Water chemistry, *Water analysis, 
*Calcium carbonate, *Reservoirs, *Sedimenta- 
tion, Bottom sediments, Suspended load, Mud, 


Sampling, 
Identifiers: *USSR, *Caucasus, *Stavropol Terri- 


ees Ea eet 
the Otkaznenskoye Reservoir (Stavropol Territo- 


origin 
were observed in the muds in August-December, 
although their a were too small to be 
noticeably reflected in the reservoir salt balance. 
(See also W72-06146) (Josefson-USGS) 
W72-06150 


AN ECOLOGICAL STUDY OF THREE FRESH- 
WATER PONDS OF HYDERABAD-INDIA. I, 


THE ENVIRO A 
Osmania Univ., Hyderabad (India). Dept. of 
Botany. 

For primary bibliographic entry see Field 02K. 
W72-06195 

EUTROPHICATION, SILICA DEPLETION, 
AND PREDICTED CHANGES IN ALGAL 
QUALITY IN LAKE MICHIGAN, 

Michigan Univ., Ann Arbor. Great Lakes 
Research Div. 


For primary bibliographic entry see Field 05C. 
W72-06257 


CONTINUOUS SYSTEM MODELS OF OXYGEN 
DEPLETION IN A EUTROPHIC RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 05C. 
W72-06259 


DYNAMICS OF MAJOR IONS ON SOME PER- 
MANENT AND SEMI-PERMANENT SALINE 
SYSTEMS, 

North Dakota Univ., Grand Forks. Dept. of Biolo- 


gy. 

Dean W. Blinn. 

Hydrobiologia. 38 (2): 225-238. 1971. lus. Map. 
German summary. 

Identifiers: Ctenocladus-Circinnatus, Dynamics, 
Ions, Permanent, Saline, Seasonal, Semi, Shifts, 
Systems. 


Seasonal changes in major ions were investigated 
and compared in 3 semi-permanent (0.5 m max- 
imum depth) and 2 permanent lakes (1.5 m max- 
imum depth) in southern British Columbia, 
Canada. Rapid evaporation rates cause drastic 
physical changes in the semi-permanent habitats 
with late summer condition represented by the 
concentrated solutions limited to scattered 
pockets throughout the basin. These changes 
create extreme osmotic stress on organisms in- 
habiting the systems with late summer solutions at 
least 10-fold higher than the spring solutions. 
Short-lived vertical density gradients are formed 
in the early spring, even in systems with maximum 
depth of 50 cm, by the dilute runoff water forming 
a layer on top of the concentrated solutions al- 
ready in the system. Stable density gradients form 
in late summer stagnant waters in permanent 
systems. Seasonal shifts of cations particularly Na 
and Mg, were observed in the semi-permanent 
habitats with Na dominant systems in the spring 
changing in Mg dominant systems in the fall. The 
significance of these cation shifts on the biota are 
discussed with particular reference to a filamen- 


LAKE, 
State Univ., East Lansing. Dept. of 
Fisheries and Wildlife. 


entry see Field 0SC. 


FIELD ASSESSMENT OF N2-FIXATION BY 
LEGUMES AND BLUE-GREEN ALGAE WITH 
THE ACETYLENE REDUCTION TECHNIQUE, 
Wisconsin Univ., Madison. Dept. of Biochemistry. 
For primary bibliographic entry see Field 05C. 
W72-06294 


TRITIUM BEHAVIOR IN FISH FROM A 
CHRONICALLY CONTAMINATED LAKE, 

Oak Ridge National Lab., Tenn. 

For primary bibliographic entry see Field 05C. 
W72-06343 


PEOPLE, ECOLOGY AND THE ASWAN HIGH 
DAM, 

For primary bibliographic entry see Field 06G. 
W72-06425 


GREAT LAKES WATER LEVELS--1960-1970. 
Lake Survey Center, Detroit, Mich. 

For primary bibliographic entry see Field 07C. 
W72-06428 


MIGRATION OF MAJOR CONSTITUENTS 
FROM LAKE SEDIMENTS INTO LAKE 
WATER AND ITS BEARING ON LAKE WATER 
COMPOSITION, 

Department of Energy, Mines and Resources, 
Burlington (Ontario). Canada Centre for Inland 
Waters. 

For primary bibliographic entry see Field 02J. 
W72-06435 


SNOW SQUALLS IN THE LEE OF LAKE ERIE 
AND LAKE ONTARIO - A REVIEW OF THE 
LITERATURE, 

National Oceanic and Atmospheric Administra- 
- , Pittsburgh, Pa. Weather Service Forecast Of- 


For primary bibliographic entry see Field 02C. 
W72-06446 


IN SITU DETERMINATIONS OF PH IN SOME 


LAKES, 

Oslo Univ. (Norway). Dept. of Limnology. 

O. Groterud. 

Nordic Hydrology, Vol 11, No 3, p 133-145, 1971. 
2 fig, 11 tab, 9 ref. 


Descriptors: “*Hydrogen ion concentration, 
*Lakes, *On-site tests, Limnology, Water analy- 
sis, Instrumentation, On-site investigations, 


Identifiers: Norway, In situ pH tests. 


In four lakes in Norway, the in situ pH is 
somewhat different from the pH measured in the 
usual way in the field. This difference is probably 
caused by pressure changes (concentration 
changes) of gases during the sampling-measuring 

. From a practical point of view, it is 
relatively rapid and easy to investigate the pH 








Field O2—WATER CYCLE 
Group 2H—Lakes 


microstratification as well as the macrostratifica- 
tion in lakes by means of the in situ measurements. 
In cold weather it is often difficult to carry out pH 
determinations ashore because of freezing of the 
electrode system. It is possible to avoid this by 
using the in situ technique. The pH was measured 
in situ by means of a glass electrode and a 
reference electrode specially made for submer- 
gence. Pressure should theoretically not influence 
the electrodes. (Knapp-USGS) 

W72-06447 


INTERPRETATION OF DATA ON CONTENT 
OF CERTAIN TRACE ELEMENTS IN LAKE 
WATERS FOR PROSPECTING IN 
SOUTHEASTERN TRANSBAIKAL (OB _IN- 
TERPRETATSII DANNYKH PO SODERZ- 
HANIYU NEKOTORYKH MIKROELEMENTOV 
V OZERNYKH VODAKH V POISKOVYKH TSE- 
LYAKH (NA P RIMERE YU- 
GOVOSTOCHNOGO ZABAYKAL’YA)), 

Moscow State Univ. (USSR). 

N. A. Shmideberg, and G. V. Tsytsarin. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, 1971. p 45-55, 5 fig, 3 tab, 33 ref. 


Descriptors: *Water chemistry, *Water analysis, 
*Trace elements, *Lakes, Lake basins, Ground- 
water, Salinity, Boron, Fluorine, Copper, Chromi- 
um, Molybdenum, Organic matter, Organic com- 
pounds, Oxidation, Solubility, Exploration, Natu- 
ral resources, Probability, Correlation analysis. 
Identifiers: * USSR, *Transbaikal, Bromine, Lithi- 
um, Iodine, Nickel, Beryllium, Niobium, An- 
timony, Zinc. 


Hydrochemical investigations were conducted in 
1960-65 in southeastern Transbaikal to develop 
methods for interpreting hydrochemical data on 
concentrations of certain trace elements in lake 
waters of the area. Two groups of trace elements 
were identified on the basis of their migration 
capacity in waters with high pH values (7.8-10): (1) 
elements whose natural compounds are highly 
soluble within a wide range of pH values and 
salinity (boron, fluorine, bromine, lithium, iodine); 
and (2) elements whose natural compounds are 
weakly soluble at the pH values of the lake water 
(copper, nickel, chromium, beryllium, niobium, 
antimony, molybdenum, zinc). Degree of concen- 
tration of the initial content of the lake element 
was determined for trace elements of the first 
group. For elements of the second group, content 
of organic substances expressed in permanganate 
and bichromate oxidation was calculated. Methods 
developed for interpreting data on content of trace 
elements of the first group make it possible to use 
the concentration of these microcomponents as a 
prospecting indicator of the lithochemical struc- 
ture of a lake basin and of the presence of specific 
ores. Fairly complex patterns of accumulation of 
certain trace elements of the second group 
preclude use of data on their concentrations in cur- 
rent exploratory work. (Josefson-USGS) 
W72-06551 


TRACE-ELEMENT BALANCE IN THE OTKAZ- 
NENSKOYE RESERVOIR (BALANS 
MIKROELEMENTOV V OTKAZNENSKOM 
VODOKHRANILISHCHE), 
Gidrokhimicheskii Institut, 
(USSR). 

G. S. Konovalov, and V. I. Manikhin. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, 1971. p 39-44, 1 fig, 4 tab, 9 ref. 


Novocherkassk 


Descriptors: *Water chemistry, *Water analysis, 
*Trace elements, *Reservoirs, Water balance, 
Precipitation (Atmospheric), Surface runoff, 
Groundwater, Water works, Infiltration, 
Discharge (Water), Tailrace, Tailwater, Boron, 
Fluorine, Manganese, Copper, Molybdenum, 
Sampling, Seasonal. 


Identifiers: * USSR, *Caucasus, *Stavropol Terri- 
tory, Kuma River, Bromine, Iodine, Vanadium, 
Nickel, Zinc, Benthonic water. 


Compilation of the balance of 10 trace elements in 
waters of the Otkaznenskoye Reservoir (Stavropol 
Territory) was based on observations conducted in 
1966-68. The trace elements considered were B, F, 
Br, I, V, Mn, Ni, Cu, Zn, and Mo. The leading in- 
coming item of the balance was uptake of trace 
elements with runoff of the Kuma River and the 
leading outgoing item was their loss during 
discharge into the tailwater channel. The discre- 
pancy between incoming and outgoing items 
generally did not exceed 50%. Despite their low 
and varying concentrations in the water, an ap- 
proximate balance of these elements can be com- 
piled for reservoirs. (Josefson-USGS) 

W72-06552 


INFLUENCE OF SOIL COVER ON CONTENT 
OF ORGANIC AND BIOGENOUS SUBSTANCES 
IN NATURAL WATERS (O_ VLIYANII 
POCHVENNOGO POKROVA NA SODERZ- 
HANIYE ORGANICHESKIKH I BIOGENNYKH 
VESHCHESTV V PRIRODNYKH VODAKH), 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 

O. Ye.Lanchikova, and V. T. Kaplin. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol. 56, 1971. p 66-73, 1 fig, 2 tab, 7 ref. 


Descriptors: *Water chemistry, *Water proper- 
ties, *Water analysis, *Soil analysis, *Organic 
matter, Organic compounds, Inorganic com- 
pounds, Physical properties, Gases, Salts, 
Solutes, Oxygen demand, Leaching, Reservoirs, 
Soil types, Chernozems, Forest soils, Sampling, 
On-site investigations, Laboratory tests. 
Identifiers: * USSR, *Caucasus, *Krasnodar Terri- 
tory, *Biogenous substances, Saprophytes, 
Esters, Meadow-Bog soils, Brown Forest soils, 
Natural waters. 


On-site investigations were conducted in drainage 
areas of 4 reservoirs in the Krasnodar Territory of 
the North Caucasus to study the influence of 
Chernozems, Meadow-Bog, and Brown Forest 
soils on the chemical composition and physical 
properties of water in these soils. Soil organic- 
matter uptake by natural reservoir waters and or- 
ganic-matter oxidation processes were most 
clearly expressed during the first 60 days of 
laboratory soil analysis. Influence of soils on 
chemical composition and physical properties of 
water decreased by the 150th day of analysis but 
did not cease altogether. Inundated Chernozems 
provided ample amounts of colored organic 
solutes to the reservoir waters. Water color in- 
creased to 190 def and the content of humic sub- 
stances to 889 micrograms/liter. Leaching of 
humic substances from Chernozems continued 
beyond the 150th day of observations, with max- 
imum amounts of organic and biogenous sub- 
stances leached from these soils. Brown Forest 
soils had the least effect on the composition and 
content of organic and biogenous substances in the 
natural water. (Josefson-USGS) 

W72-06555 


2I. Water in Plants 


ZONATION OF THE INVERTEBRATE FAUNA 
IN A WEST INDIAN STREAM, 

Waterloo Univ. (Ontario). Dept. of Biology. 

H. B. N. Hynes. 

Hydrobiologia. 38 (1): 1-8. 1971. Map. 

Identifiers: Altitudinal, Fauna, West Indian, In- 
vertebrate, Stream, Trinidad, Zonation, Zone. 


Samples of the invertebrate fauna collected at 10 
points on a mountain stream in Trinidad reveal 
that the fauna is altitudinally zoned and that the 
apparent boundary between rhithron and potamon 
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is below 30 m. This is very much lower than previ- 
ously has been reported in the tropics.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06071 


GROWTH OF PERENNIAL RYEGRASS (LOLI- 
UM PERENNE L.) IN RELATION TO WATER, 
NITROGEN, AND LIGHT INTENSITY: Il. EF- 
FECTS ON DRY WEIGHT PRODUCTION, 
TRANSPIRATION AND NITROGEN UPTAKE, 
Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 03F. 
W72-06140 


ESTIMATE OF WATER FLOW IN DOUGLAS- 
-FIR SEEDLINGS, 
Washington Univ., 
Resources. 

Thomas M. Hinckley. 
Ecology. 52 (3): 525-528. 1971. Illus. 

Identifiers: Aperture, Douglas-Fir-G, Flow, = 
midity, Light, Meter, Pseud 

Sap, Seedlings, Soil, Stomatal, es mat 
Transpiration, Velocity, Water xylem. 


Seattle. Coll. of Forest 





A study with Douglas-fir (Pseudotsuga menziesii 
(Mirb.) Franco) seedlings in a controlled-environ- 
ment chamber demonstrated that measurements of 
sap flow by the sap-velocity meter provide an ac- 
curate estimate of transpiration (correlation coef- 
ficient r = .91). Thus the meter is a useful tool in 
both ecological and physiological work with 
seedlings. Xylem sap pressure, relative, stomatal 
aperture, transpiration, and sap flow were deter- 
mined in both the light and the dark under various 
conditions of air temperature, soil water content, 
and relative humidity. Sap flow was observed to 
lag behind transpiration from 15 to 45 min. Precon- 
ditioning a seedling in a controlled environment 
prior to experimental observations can alter its 
response.--Copyright 1971, Biological Abstracts, 
Inc. 

W72-06409 


RAINFALL INTERCEPTION IN A DENSE 
UTAH ASPEN CLONE, 

Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

Robert S. Johnston. 

USDA, Forest Service Research Note INT-143, 
July 1971. 4 p, 10 ref. 


Descriptors: *Interception, *Stemflow, 
*Throughfall, ‘*Rainfall disposition, Rainfall, 
Water loss, Precipitation gages, Effective 
precipitation, Water yield improvement, Vegeta- 
tion effects, Canopy, Rainfall intensity, Precipita- 
tion (Atmospheric), Utah. 

Identifiers: *Aspen, Davis County Experimental 
Watershed. 


Interception by high elevation aspen and her- 
baceous vegetation averaged 10.3 percent of gross 
summer rainfall, but only 1.43 inches over a 4-year 
period. Stemflow from aspen averaged 1.43 per- 
cent of gross rainfall. Removal of aspen or struc- 
tural changes in aspen clones would not greatly 
benefit water yield by reducing rainfall intercep- 
tion losses. 

W72-06413 


CONSTRUCTION AND OPERATION OF A 
COMPACT FINE WIRE PSYCHROMETER, 
Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

Ray W. Brown, and Marie Lynn H. Caldwell. 
USDA, Forest Service Research Note INT-142, 
July 1971, Illus. 6 p, 2 fig, 9 ref. 


Descriptors: *Humidity, *Wind velocity, *Solar 
radiation, *Evaporation, *Energy budget, *Con- 
vection, *Air temperature, *Latent heat, Heat 
a Boundary layers, Dew point, Hydrome- 
ters, i 
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Identifiers: *Psychrometers, *Thermoelectric sen- 
sors, *Vapor pressure gradient, Evaporative cool- 
ing, Unaspirated psychrometer. 


The construction and use of a fine-wire 


discussed. Maximum depression of the wet sensar 
is achieved at wind speeds greater than 36 cm sec- 
1 (0.8 mph). Under still-air conditions (0 cm sec-1), 
estimates of relative humidity exceeded true 
values by 1 to 4 percent relative humidity. The use 
of a radiation shield was found necessary to 
reduce errors due to radiative heating of the sen- 
sors. A convenient method of periodically cleaning 
the wet-sensor wick is discussed. 

W72-06414 


CAVE AND SPRING FISHES OF THE 
SOUTHERN BEND OF THE TENNESSEE 


RIVER, 

Bureau of Sport Fisheries and Wildlife, Columbia, 
Mo. 

James G. Armstrong, and James D. Williams. 

J Tenn Acad Sci. 46 (3): 107-115. 1971. Map. 
Identifiers: Bend, Campostoma-Anomalum, Cave, 
Chologaster-Agassizi, Cottus-Carolinae, 
Etheostoma-Tuscumbia, Fishes, Lepomis-Cyanel- 
lus, Notropis-Chrysocephalus, Rhinichthys- 
Atratulus, River, |Semotilus-Atromaculatus, 
Southern, Spring, Tennessee, Typhlichthys-Sub- 
terraneous. 


Forty-seven spp., representing 12 families and 30 
genera, were collected from 68 springs, many of 
which had been developed for various purposes. 
Development usually destroys the constant spring 
environment, endangering organisms restricted to 
the spring habitat. Three spp. (Typhlichthys sub- 
terraneous; Chologaster agassizi; and Etheostoma 
tuscumbia) collected during this survey are ap- 
parently restricted to caves and springs in the sur- 
vey area. Three additional spp. known only from 
caves and springs in the survey area were not col- 
lected during this study. The 6 spp. most 
frequently collected were Campostoma 
anomalum, ang ycaker chrysocephalus, Semotilus 
atr cyanellus, Rhinichthys 
etrinalen, ond Cottus carolinae. The number of 
species collected at a given locality ranged from 1 
to 11 with an average of 5 spp. per station.--Copy- 
right 1971, Biological Abstracts, Inc. 
W72-06418 





INTERPRETATION OF WETLANDS IMAGERY 
BASED ON SPECTRAL REFLECTANCE 
CHARACTERISTICS OF SELECTED PLANT 
SPECIES, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 07B. 
W72-06463 


SOIL-WATER TENSION AND THE MOVE- 
MENT OF RHIZOBIA, 

Ministry of Agriculture, Giza (Egypt). 

For primary bibliographic entry see Field 02G. 
W72-06541 


2J. Erosion and Sedimentation 


EVOLUTION OF SAND WAVE SPECTRA, 

Iowa Univ., Iowa City. Dept. of Mechanics and 
Hydraulics. 

S.C. Jain. 

Ph D Thesis, January 1971. 102 p, 20 fig, 4 tab, 20 
ref, 3 append. OWRR A-029-IA (2). 


Descriptors: *Sand waves, *Steady flow, *U- 
niform flow, *Sedimentary structures, *Model 
studies, Laboratory tests, Flumes, Ripple marks, 
Surfaces, Analytical techniques, Mathematical 
studies, Sediment transport. 

Identifiers: *Sand waves formation. 


The mechanisms responsible for the formation and 
growth of sedimentary bed features generated by 
steady, uniform free-surface flows were studied. 
A set of laboratory flume experiments was con- 
ducted in which steady uniform flows were passed 
over initially flattened beds. The flows were 
stopped at frequent time intervals, the bed profiles 
were measured with a sonic sounder, and the 
Statistical properties of the bed profiles were com- 
puted. Both the amplitude and the wave length of 
the bed undulations increased rapidly at the early 
Stage of their growth, and then approached their 
equilibrium values asymptotically. The spectra of 
the bed profiles exhibited two distinct peaks. With 
the passage of time the spectra were dominated by 
lower wave numbers. An analytical model is 
presented which describes the observed behavior 
of the spectra. (Woodard-USGS) 

W72-05885 


VERTICAL PACKING OF FLAT STONES, 
Centre de Recherche Forestiere des Laurentides, 


Quebec. 
For primary bibliographic entry see Field 02L. 
W72-05887 


ENGINEERING PROPERTIES OF SUBMARINE 
CLAYS FROM THE PACIFIC, 
San Diego State Coll., Calif. School of Engineer- 


i Wiese. 

Available from the National Technical Informa- 
tion Service as COM-71-01113, $3.00 in paper, 
$0.95 in microfiche. Soil Mechanics Paper, 1971. 8 
p, 11 fig, 4 tab, 10 ref. (Reprint from Proc of 1st In- 
ternational Conf on Port and Ocean Engineering 
under Arctic Conditions, Technical University of 
Norway, Trondheim, August 1971). 


Descriptors: *Sedimentology, *Oceans, *Pacific 
Ocean, *Bottom sediments, *Clays, Properties, 
Surveys, Data collections, Moisture content, Pore 
pressure, Compressive strength, Analytical 
techniques. 

Identifiers: *Pelagic sediments, Water content. 


The physical properties of seven brown pelagic 
sediments, sampled in water depths ranging from 
4,600 to 5,920 meters from the floor of the Pacific 
Ocean, were determined. The samples had high 
water contents, generally high plasticity charac- 
teristics, low strengths, and medium sensitivities. 
The stress-strain-pore water characteristics were 
typical of normally consolidated soft marine clays. 
The deep sea samples exhibited some initial re- 
sistance against compression; however, their vir- 
gin compression behavior was similar to other 
known plastic cohesive soils. (Woodard-USGS) 
W72-05890 


SOIL--AN EARTH RESOURCE, 
Woodward-McNeill and Associates. 

For primary bibliographic entry see Field 04D. 
W72-05906 


SEDIMENT YIELD REDUCTIONS ON 
WATERSHEDS TREATED WITH FLOOD-R- 
ETARDING STRUCTURES, 

Agricultural Research Service, Chickasha, Okla. 
Soil and Water Conservation Research Div. 

For primary bibliographic entry see Field 04D. 
W72-05979 


SALINITY AND SEDIMENTATION STUDY- 
-COOPER RIVER REDIVERSION, CHAR- 
LESTON, SOUTH CAROLINA, 

Ellers, Reaves, Fanning and Oakley, Inc., Mem- 
phis, Tenn. 

For primary bibliographic entry see Field 05G. 
W72-06005 


WATER CYCLE—Field 02 


Erosion and Sedimentation—Group 2J 


COMPARISON OF SIEVING AND SETTLING 


Old Dominion Univ., Norfolk, Va. Inst. of 


Oceanography. 

R. B. Sanford, and D. J. P. Swift. 

Sedimentology, Vol 17, No 3/4, p 257-264, 
December 1971. 3 fig, 2 tab, 15 ref. DACW-72-69- 
C-0016. 


Descriptors: *Settling velocity, *Particle size, *In- 
strumentation, Sediments, Analytical techniques, 
Statistical methods, Sieve analysis. 

Identifiers: *Settling tubes, *Particle size analysis. 


Grain-size distributions of sand samples obtained 
by means of a fall-tube sediment analyzer were 
compared with analysis of the same samples by 
sieving. The rapid sediment analyzer consistently 
overestimated the mean diameter of fine samples 
and underestimated the diameter of coarse sam- 
ples. The fall velocity is valuable. Use of fall 
velocity does not completely obviate the need to 
determine grain diameter, since this is the most ex- 
pedient criterion with which to correct fall velocity 
to standard fall velocity. (Knapp-USGS) 
W72-06013 


PRINCIPAL FACTORS IN REJUVENATION OF 
RIVER VALLEY SYSTEMS IN MOUNTAIN RE- 
GIONS AS ILLUSTRATED BY UPPER BASIN 
REACHES OF THE KOLYMA AND INDIGIRKA 
RIVERS (OSNOVNYYE FAKTORY 
PERESTROYKI SISTEMY RECHNYKH DOLIN 
GORNYKH RAYONOV (NA PRIMERE BAS- 
SEYNOV VERKHOVIY REK KOLYMY I IN- 
DIGIRK)), 

Moscow State Univ. 
Geomorphology. 

1.1. Krylov. 

Vestnik Moskovskogo Universiteta, Seriya V, 
na No 6, p 96-99, November-December 
1971 


(USSR). Chair of 


Descriptors: *Geomorphology, *Erosion, 
“Deposition (Sediments), *River systems, *Val- 
leys, Channels, Slopes, Thalweg, Tributaries, 
Drainage patterns (Geologic), Terraces (Geologi- 
cal), Alluvium, Glaciation, Geologic time, Tertiary 
period, Quaternary period. 

Identifiers: *USSR, *Yakutsk ASSR, *Piracy, 
*Stream capture, *Base level (Erosion), Kolyma 
River, Indigirka River, Tectonics, Pliocene epoch, 
Rejuvenation. 


Rejuvenation of river valleys is the result of the in- 
teraction of a complex of valley-forming factors, 
which include tectonic movements, climate, and 
the manner in which deposits are laid down in a 
valley. Rejuvenation of a valley network is divided 
into intravalley and intersystem types, both of 
which can be clearly traced in upper basin reaches 
of the Indigirka and Kolyma Rivers of Yakutsk 
ASSR during the Pliocene-Quaternary period. The 
direction of development of morphological struc- 
tures is the most important factor in the rejuvena- 
tion of valleys, with basins acting as (1) local base 
levels, (2) accumulators of loose material, and (3) 
direct identifiers of rejuvenation. Glaciations and 
glacial deposits participate as actively in rejuvena- 
tion of river valleys as does slope erosion in in- 
travalley rejuvenations. In some cases, changes in 
drainage system patterns may be attributed to ini- 
tial capture of streams in their upper reaches. 
(Josefson-USGS) 

W72-06145 


CHEMOGENIC FORMATION OF CALCIUM 
CARBONATE IN WATER OF THE OTKAZNEN- 
SKOYE RESERVOIR--1969 (0 KHEMOGEN- 
NOM OBRAZOVANII KARBONATA KAL’T- 
SIYA V VODE OTKAZNENSKOGO VODOK- 


HRANILISHCHA (1969 G.)), 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 


For primary bibliographic entry see Field 02H. 
W72-06150 








Field O2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


PLUNGING WAVE PRESSURES ON A SEMI- 
-CYLINDRICAL TUBE, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanograp! hic Engineering. 

For primary bibliographic entry see Field 08B. 
W72-06152 


DETERIORATION AND RESTORATION OF 
COASTAL WETLANDS, 

Louisiana State Univ., Baton Rouge. Coastal Stu- 
dies Inst. 

For primary bibliographic entry see Field 02L. 
W72-06161 


RESEARCH FOR THE COASTAL AREA OF 
THE DELTA REGION OF THE NETHER- 
LANDS, 

Delta Project, The Hague (Netherlands). Hydrau- 
lics Dept. 

For primary bibliographic entry see Field 02L. 
W72-06162 


SEDIMENT POLLUTION IN COASTAL 
WATERS, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanographic Engineering 

For primary bibliographic entry see Field OSB. 
W72-06163 


SUSPENDED LOAD CALCULATIONS IN A 
TIDAL ESTUARY, 

Manchester Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 02L. 
W72-06170 


PARTICLE VELOCITY MEASUREMENTS 
WITH A LASER DEVICE, 

Southampton Univ. (England). Dept. of Mathe- 
matics. 

For primary bibliographic entry see Field 07B. 
W72-06171 


DENSITY CURRENTS AND TURBULENT DIF- 
FUS!ON IN LOCKS, 

Liverpool Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08B. 
W72-06172 


COBALT AND TANTALUM TRACERS MEA- 
SURED BY ACTIVATION ANALYSIS IN SEDI- 
MENT TRANSPORT STUDIES, 

Interuniversitair Reactor Instituut, Delft (Nether- 
lands). 

E. Allersma, M. De Bruin, A. J. De Groot, and J. 

P. Houtman. 

Available from the National Technical Informa- 
tion Service as N71-33489, $3.00 in paper copy, 
$0.95 in microfiche. Report No. IRI-133-70-06, 
1970. 17 p, 10 fig, 2 tab, 3 ref. 


Descriptors: *Tracers, *Cobalt, *Neutron activa- 
tion analysis, *Sediment transport, Sediments, 
Path of pollutants, Adsorption, Iron, Manganese, 
Chromium, Copper, Gamma rays, Channels, Har- 
bors, Metals, Sedimentation, Chelation, Estuaries. 
Identifiers: *Tantalum, Rhine River, Ems River, 
Chao Phya River, Amazon River, Antimony, Indi- 
um, Iridium, Terbium, Eutropium, Zinc, Lead, 
Arsenic, Lanthanum, Scandium, Samarium, 
Gamma ray spectrometry, Tantalum 
radioisotopes, Cobalt radioisotopes, Detection 
limits. 


Certain research principles that can be used in in- 
vestigating the origin and transport of fine-grained 
sediments in rivers and sea arms in connection 
with siltation problems of harbors and navigation 
channels are proposed. The element, which either 
does not occur in the sediment or only occurs in 
minute quantities, is fixed to the mud from the 
river or sea arm. After the material is marked it is 


and of tracers that can be 
measured by activation analysis depend on the 
sensitivity of detection, natural occurrence of 


teristics; Ta, however, can adhere tightly to any 
sediment. Tantalum also has the advantage that its 
natural content in sediments is very low. Large 
quantities (several percent by weight) can adhere 
to the sediment without changing the sedimenta- 
tion properties to an appreciable extent. Hardly 


is given of the chemical aspects of the method, in- 
cluding the behavior of the elements used in the 
light of the general environmental processes of 
sediment constituents in deltaic systems, and 


finally, the scope and limits of the method are 
discussed. (Holoman-Battelle) 
W72-06275 


PARTITION COEFFICIENTS FOR FE, MN, PB, 
NI, ZN, CU BETWEEN RIVER WATER AND 
SUSPENDED LOAD, AND MINERALOGICAL 
COMPOSITION OF SUSPENDED LOAD OF 
SELECTED KANSAS RIVER SYSTEMS 

= Water Resources Research Inst., ” Manhat- 


For primary bibliographic entry see Field 02K. 
W72-06285 


MOESSBAUER EFFECT ANALYSIS OF FE-MN 
NODULES FROM VARIOUS PACIFIC OCEAN 
LOCATIONS, 

Polish Academy of Sciences, Krakow. Inst. of 
Nuclear Physics. 

For primary bibliographic entry see Field OSB. 
'W72-06360 


SOIL EROSION BY OVERLAND FLOW AND 
RAINDROP SPLASH ON THREE MOUNTAIN 
SOILS, 

Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

Eugene E. Farmer, and Bruce P. Van Haveren. 
USDA Forest Service Research Paper INT-100, 
June 1971. 14 p, 5 fig, 4 tab. 


Descriptors: *Erosion, *Soil erosion, *Simulated 
rainfall, *Rainfall impact, *Sheet erosion, *Rain- 
fall intensity, *Overland flow, Bulk density, 
Slopes, Topography, Soil Sigal size, Soil tex- 
ture, Idaho, Utah, Forest soils 

Identifiers: *Soil splash, *Granitic soils, Soil 
detachment, Soil variable. 


A laboratory soil erosion study was performed on 
bare soil plots under simulated rainfall. The varia- 
bles having the greatest effect on erosion by over- 
land flow were rainfall intensity, slope steepness, 
and the percentage by weight of soil particles 
greater than 2 mm. The variables having the 
greatest influence on raindrop splash erosion were 
rainfall intensity, slope steepness, percentage by 
weight of soil particles between 60 and 2,000 
microns, and soil bulk density. 

'W72-06406 


SOIL STABILITY ON HIGH-ELEVATION RAN- 
GELAND IN THE INTERMOUNTAIN AREA, 
Forest Service (USDA), Reno, Nev. Intermoun- 
tain Forest and Range Experiment Station. 
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Richard O. Meeuwig. 
USDA Forest Service Res. Paper INT-94, May 
1971. 10 p, 4 fig, 1 tab, 10 ref. 


*Soil " rainfall, Soil texture, 
matter, Wettability, q 
, Impact all), Utah, Idaho. 
Identifiers: *Slope . Experimental 
watersheds. 


its effects depend on soil texture. matter 
erosion of clay soils, but tends to in- 
crease erosion of sandy soils. 


INE, 
Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
Charles F. Leaf. 
Amer. Soc. Civil Eng. Proc., J. Hydraulics Div. 97 
(HY2): 350-351. 1971. 2 tab, 3 ref. 


Descriptors: ‘Sediment yield, *Watershed 
management, *Water-yield improvement, Ero- 
sion, Erosion control, Sediment discharge, Sedi- 
mentation rates, Sediments, Trap efficiency, 
Cutting management, Colorado. 

Identifiers: *Experimental watersheds. 


Specific weight (dry unit weight) is summarized 
with sediment class and particle size for sediments 
deposited in small debris basins on three head- 
water streams at the Fraser Experimental Forest. 
The effects of vegetation removal on water yields 
from the Fool Creek experimental watershed are 
discussed 


W72-06408 


MARINE SAND AND GRAVEL MINING INDUS- 
TRY OF THE UNITED KINGDOM, 
Marine Minerals Technology Center, Tiburon, 


Calif. 
For primary bibliographic entry see Field 04A. 
W72-06426 


SEDIMENTATION IN THE KELANTAN DELTA 
(MALAYSIA), 

Centro Interamericano de Fotointerpretacion, 
Bogota (Colombia). 

For primary bibliographic entry see Field 02L. 
W72-06429 


THE NATURE OF CONTEMPORARY SILTS IN 
BRITISH ESTUARIES, 
Atomic Energy Research Establishment, Harwell 


( q 
For primary bibliographic entry see Field 02L. 
W72-06430 


PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INLET, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering; and Texas A and M Univ., Col- 
lege Station. Dept. of Oceanography. 

For primary bibliographic entry see Field 02L. 
W72-06432 


MIGRATION OF _MAJOR a pig 4 
FROM LAKE SEDIMENTS 


SOR PPE Ee owewee oom am me nc... 


e920 
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Ra 


WATER AND ITS BEARING ON LAKE WATER 
Scaienat of | 
Mines and 


t of ‘Energy, Resources, 
Burlington ‘Guanes. Canada Centre for Inland 
rs Lane. and G. J. Brunskill. 
Oceanography, Vol 16, No 6, p 
880-890, November 1971. 2 fig, 3 tab, 1 7 ref. 
Descriptors: *Water chemistry, *Lakes, *Bottom” 


sediments, *Leaching, *Limnology, . 
transport, Mass transfer, Deposition (Sediments), 
, Aqueous solu » Magnesium, jum, 


Some fraction of the total chemical budget of a 
lake is supported by diffusional flux of dissolved 
constituents from sediment into lake water. Esti- 
mates of flux from the lake floor give a mean rate 
of dissolution of sediment or the rate of subaque- 
ous weathering. In the case of two lakes on the 
Precambrian shield near Kenora, Ontario, flux 
from the lake floor contributes 15-30% of the four 
major cations (Ca, Mg, Na, K) in the lakes. Flux of 
this magnitude corresponds to dissolution of 0.02- 
0.04 cm/yr of bulk sediment. The rate of dissolu- 
tion is less than the typical rates of deposition in 
postglacial lakes. For such events as lasting 
changes in the concentrations of dissolved con- 
stituents in inflow, new steady-state concentra- 
tions in lake water are attained faster in the 
presence of flux from the sediment. Mixing of a 
thin layer of lake floor sediment with lake water 
may produce transient increases in concentration 
in lake water comparable in magnitude to the con- 
tribution of flux from sediments. (Knapp-USGS) 
W72-06435 


SEDIMENTS AND GROWTH PATTERN OF 
NAVY DEEP-SEA FAN, SAN CLEMENTE 
BASIN, CALIFORNIA BORDERLAND, 
Minnesota Univ., Minneapolis. Dept. of Geology 
and Geophysics. 

W. R. Normark, and D. J. W. Piper. 

Journal of Geology, Vol 80, INO 2, p 198-223, 
March 1972. 17 fig, 3 tab, 34 ref, append. 


Descriptors: *Submarine canyons, *Turbidity cur- 
rents, *Alluvial fans, Deltas, Deposition (Sedi- 
ments), Sedimentation, Bottom sediments, Pacific 
Ocean, Marine geology, Topography. 


Navy Fan is a deep-sea fan forming as a result of 
the overflow of sediment from San Diego Trough 
into San Clemente Basin. It appears to have 
preserved its growth pattern unmodified by the ef- 
fects of Hol gression or of tectonic ac- 
tivity. Since the beginning of the last glaciation 
about 56 cu km of sediment has been deposited. 
The fan is fed by Navy Channel, a deep gorge 
which cuts through a threshold 1,500 m deep 
which separates San Clemente Basin from San 
Diego Trough. Although it is situated 50 km 
offshore, Navy Channel contains gravels. The 
upper fan is crossed by a leveed depositional fan- 
valley which opens out onto the suprafan, an area 
of rapid sedimentation characterized by many 
shallow, shifting channels. Seaward “of the 
suprafan, the lower fan passes into two small 
ponded basins. The sediments of the fan comprise 
turbidite sands and muds and hemipelagic muds. 
The thickness, abundance, and grain size of tur- 
bidite sands decrease distally on the fan and ane 
grained sediments become proportionally m 
important. The hemipelagic muds have a sad 
fraction of radiolaria and foraminifera; the sand 
fraction of the turbidite muds is mainly ‘mica. The 
turbidite muds are siltier than the hemipelagic 
muds and are found in graded beds up to 30-cm 
thick. (Knapp-USGS) 

W72-06450 





EFFECTS OF GRAZING ON THE HYDROLO- 
GY AND BIOLOGY OF THE BADGER WASH 
BASIN IN WESTERN bien 1953-66, 
Geological Survey, Washington, 

For primary bibliographic entry ee ‘Field o4C. 


W72-06470 


DEVELOPMENT AND CALIBRATION OF A 
— ee ae oe 


Geological —e Menlo Park, Calif. Water 
EL Halle J. Holley s and W. Smith. 

Geological Survey Open-file Report, December 3, 
1971. 18 p, 8 fig, 2 tab, 4 ref. 

Descriptors: *Sediment transport, * 

“Bed load, *Instrumentation, *Design data, Parti- 
cle size, Evaluation, Data collections, Sediment 
discharge. 

Identifiers: *Bed load sampler design. 


frente ys gy «a is a pressure- 

difference sampling device designed for use in 

natural streams coarse sediments. It 

pene Baer a Ranma meg 
conventional 

it. Field with the sampler 


coarse bedload in transport in relatively high- 
velocity flow regimes--situations that have hereto- 
fore been beyond the range of convenient mea- 


cong inr any tend to Se eniah eh npcatetiant 
actual transport. Disturbances around the unit 

pot produce scour which accentuates this 

problem. However, these same criticisms apply to 

Va 

regimes. (Woodard-USGS) 

W72-06477 


A BASIC DESCRIPTION OF SEDIMENT 
TRANSPORT ON BEACHES, 

California Univ., Berkeley. Coll. of Engineering. 
H. A. Einstein. 

Available from NTIS, Springfield, Va. 22151 as 
AD-733 279 $3.00 paper copy, $0.95 microfiche. 
Hydraulic Engi ing Laboratory Report HEL 2- 
34, August 1971. 37 p, 18 fig, 12 ref. 


Descriptors: “Sediment transport, *Beaches, 
*Waves (Water), *Littoral drift, Mathematical stu- 
dies, Velocity, Boundary layers, Critical flow, 
Reynolds number, Ratumunete Gite (Hydraulic), Turbu- 
——- Analytical techniques, Model studies, 


In order to describe the sediment transport on 
beaches due to wave action near the bed, the 
velocities were divided into (1) a symmetric wave 
motion assumed to be a periodic sine motion with 
the frequency of the waves; (2) a boundary layer 
motion caused by the sine motion and its friction 
along the bed; and (3) a systematic motion, which 
may or may not be connected with the wave mo- 
tion, but has a time-average different from zero. 
Of these velocities, (1) and (2) are assumed to be 
sufficiently large to cause the motion of bed parti- 
cles; (3) may or may not be of that strength. From 
the velocity components (1) and (2) an average 
amount of sediment is derived which is at any time 
in motion without being permanently displaced by 
these motions. While in motion these particles are 
assumed also to be under the influence of (3) 
which displaces them permanently and causes the 
effective sediment transport. The motion as bed 
load along the bed seems to be satisfactorily 
developed. (Woodard-USGS) 

W72-06482 


CARBONATE PRODUCTION BY CORAL 


REEFS, 

Hawaii Univ., Honolulu. Dept. of Oceanography; 

and Hawaii Inst. of Geophysics, Honolulu. 

K. E. Chave, S. V. Smith, and K. J. Roy. 

Marine Geology, Vol 12, No 2, p 123-140, Februa- 
ry 1972. 6 fig, 10 tab, 36 ref. ONR Contr NR 083- 

603 and NSF (Sea Grant) Grants GH-26, Gh-93. 
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a fe png *Coral, 
Pe = Wi oun Chemical precipitation 
ater . 
Carbonate rocks. 
Identifiers: *Carbonate productivity (Reefs). 


Production of CaCO3 by coral reefs may be con- 
veniently divided into three categories: potential 


by 
organisms. Most calcareous phyla have poteniial 
productions near 10,000 g/sq/m/yr. Some values 
may go as high as 100,000. Gross production is the 
amount of CaCO3 produced by the reef communi- 
ty per unit area of sea floor. Hypothetical reef as- 
sociations have gross productions ranging from 
400 to 60,000 g/sq m/yr. Environments with com- 
binations of these 


between 300 and 60,000 g/sq m/yr. The gross 
production of entire reef systems is apparently 
near 10,000 g sq m/yr. Net production is the 


gely a function of changing sea level. Presently net 
production is about 1,000 g/sq m/yr. More rapid 
rates of sea level rise several 


accompanied 
gross) production - up to more than 20,000 g/sq 
ealye, or by sect drowsing. These eotiaates apeens 
in reasonable agreement with the data which are 
available for real reef systems. (Knapp-USGS) 
W72-06483 


BEACH CUSPS OF MONTEREY BAY, 

CALIFORNIA, 

Naval Postgraduate School, Monterey, Calif. 
of Oceanography. 

For primary bibliographic entry see Field 02L. 

W72-06485 


SOME SEISMIC MEASUREMENTS ON THE 
VIRGINIA COASTAL PLAIN-AN EVALUATION 


For primary bibliographic entry see Field 02L. " 
W72-06561 


2K. Chemical Processes 


CONTRIBUTION TO THE KNOWLEDGE OF 
THE GEOTHERMAL FIELD OF LARDERELLO 
(TUSCANY-ITALY). REMARKS ON THE CAR- 
BOLI AREA, 

Ente Nazionale per l’Energia Elettrica, Rome (Ita- 


ly). 
For primary bibliographic entry see Field 02F. 
W72-05879 


CARBON ISOTOPIC COMPOSITION OF CAR- 
BON DIOXIDE AND METHANE FROM STEAM 
JETS OF TUSCANY, 

Larderello Co., Pisa (Italy). 

G. C. Ferrara, G. Ferrara, and R. Gonfiantini. 

In: Nuclear Geology on Geothermal Areas Sym- 
posium, Spoleto, Tealy. September 9-13, 1963; Na. 
tional Research Council, Nuclear Geology 
i » P 275-282, 1963. i fig, 1 tab, 11 


Descriptors: *Geothermal studies, *Steam, *Car- 
bon dioxide, *Methane, Radioactive dating, 
Methodology, Heat flow, Latent heat, Gases, 
Temperature, Pressure head, Thermodynamic 
behavior. 

Identifiers: *Isotopic exchange, Steam jets (Tus- 
cany, Italy). 


Studies involving measurements of the isotopic 
composition of carbon dioxide and methane con- 


Isotopic temperature values for this area are 
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similar to values obtained for the geothermal areas 
of New Zealand and for the Yellowstone Park 
geysers and springs. Isotopic exchange probably 
does occur between CO2 and CH4 in geothermal 
areas. The methods presented are believed to be 
useful in prospecting geothermal areas. (Lang- 
USGS) 

W72-05880 


ION SELECTIVITY IN THREE SOIL PROFILES 
AS INFLUENCED BY MINERALOGICAL 
CHARACTERISTICS, 
Virginia Polytechnic Inst. 
Blacksburg. Dept. of Agronomy. 
For primary bibliographic entry see Field 02G. 
W72-05894 


and State Univ., 


CONTRIBUTIONS OF CLAY AND ORGANIC 
MATTER TO THE CATION EXCHANGE 
CAPACITY OF MARYLAND SOILS, 

Maryland Univ., College Park. Dept. of Agrono- 


my. 
For primary bibliographic entry see Field 02G. 
W72-05897 


DIFFUSION OF ZINC IN SOIL: I. THE IN- 
FLUENCE OF SOIL MOISTURE, 

Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
For primary bibliographic entry see Field 02G. 
W72-05898 


DIFFUSION OF ZINC IN SOIL: Il. THE IN- 
FLUENCE OF SOIL BULK DENSITY AND ITS 
INTERACTION WITH SOIL MOISTURE, 
Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
For primary bibliographic entry see Field 02G. 
W72-05899 


HYDRATION OF CATIONS ADSORBED ON A 
CLAY SURFACE FROM THE EFFECT OF 
WATER ACTIVITY ON ION EXCHANGE 
SELECTIVITY, 

Louvain Univ. (Belgium). 

For primary bibliographic entry see Field 02G. 
W72-05900 


LEACHING OF A SURFACE LAYER OF SODI- 
UM CHLORIDE INTO TILE DRAINS IN A 
SAND-TANK MODEL, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field 02G. 
W72-05901 


FRACTIONATION OF CATION EXCHANGE 
CAPACITY FOR ASSESSING SOIL AND 
WATER SODICITY, 

Agricultural Research Service, Riverside, Calif. 
Salinity Lab. 

For primary bibliographic entry see Field 02G. 
W72-05903 


PH-CONTROLLED DIFFERENTIAL VOLTAM- 
METRY OF CERTAIN TRACE TRANSITION 
ELEMENTS IN NATURAL WATERS, 
Washington Univ., Seattle. Dept. of Oceanog- 
raphy. 

For primary bibliographic entry see Field OSA. 
W72-05904 


ATOMIC ABSORPTION AND FLUORESCENCE 
SPECTROSCOPY WITH A CARBON FILA- 
MENT ATOM RESERVOIR. PART VI. A STUDY 
OF SOME MATRIX EFFECTS, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Chemistry. 

For primary bibliographic entry see Field OSA. 
W72-05963 


ATOMIC ABSORPTION AND FLUORESCENCE 
SPECTROSCOPY WITH A CARBON FILA- 
MENT ATOM RESERVOIR. PART VIL. 
ATOMIC ABSORPTION UNDER LIMITED 
FIELD VIEWING CONDITIONS, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Chemistry. 

For primary bibliographic entry see Field OSA. 
W72-05964 


RADIOCHEMICAL DETERMINATION OF PLU- 
TONIUM IN SEA WATER, SEDIMENTS AND 
MARINE ORGANISMS, 

Woods Hole Oceanographic Institution, Mass. 

For primary bibliographic entry see Field OSA. 
W72-05965 


PHOTOMETRIC DEVICE FOR DETERMINA- 
TION OF TRACE AMOUNTS OF SELENIUM, 
Environmental Health Lab., McClellan AFB, 
Calif. 

For primary bibliographic entry see Field OSA. 
W72-05966 


ANALYTICAL EVALUATION OF A CYANIDE- 

-ION SELECTIVE MEMBRANE ELECTRODE 

UNDER FLOW-STREAM CONDITIONS, 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Chemistry 

For primary bibliographic entry see Field OSA. 
W72-05967 


SIMPLIFIED WET ASH PROCEDURE FOR 
TOTAL PHOSPHORUS ANALYSIS OF OR- 
GANOPHOSPHONATES IN BIOLOGICAL SAM- 


PLES, : 
Baylor Coll. of Medicine, Houston, Tex. Dept. of 
Biochemistry. 

For primary bibliographic entry see Field OSA. 
W72-05974 


COMPUTER TECHNIQUES FOR IDENTIFYING 
LOW RESOLUTION MASS SPECTRA, 

Jet Propulsion Lab., Pasadena, Calif. 

S. L. Grotch. 

Analytical Chemistry, Vol 43, No 11, p 1362-1370, 
September 1971. 4 fig, 7 tab, 20 ref. 


Descriptors: *Spectrometers, * Automation, 
*Computer programs, Data processing. 
Identifiers: Mass spectrometry, Algorithms. 


A number of computer programs have been 
developed for identifying low resolution mass 
spectra through search of an extensive library file. 
Two simple algorithms were investigated. One 
program utilized the minimization of the sum of 
the absolute differences in peak height levels 
between the unknown and the library. Peak height 
was encoded to either 2, 8, or 10,000 levels at each 
nominal mass. The program was remarkably effec- 
tive for identifying mass spectra even when peak 
height was encoded to 1 or 3 bits. These algorithms 
could be implemented as computer programs 
yielding extremely rapid search speeds because of 
the parallel processing devices employed. The 
second program employed the maximum coin- 
cidence of the top N peaks. Results were signifi- 
cantly poorer with this program. Both search 
speed and recognition performance were im- 
proved, however, by prefiltering the library before 
comparison. (Mortland-Battelle) 

W72-05975 


MASS SPECTRAL INVESTIGATION OF PESTI- 
CIDES, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 0205A. 
W72-05977 


GEOCHEMICAL STUDIES ON THE FESHCHA 
SPRINGS, DEAD SEA BASIN, 

Israel Atomic Energy Commission, Yavne. Soreq 
Nuclear Research Centre. 

E. Mazor, and M. Molcho. 

Journal of Hydrology, Vol 15, No 1, p 37-47, 
January 1972. 4 fig, 4 tab, 11 ref. 


Descriptors: *Springs, *Water chemistry, Tracers, 
Radioactive dating, Discharge (Water), Carbon 
radioisotopes, Tritium, Mixing, Brines. 
Identifiers: Dead Sea Basin (Israel). 


The Feshcha springs issue in a 4-km-long strip on 
the Dead Sea shores. They constitute two separate 
groups: (a) Tiberias-Noit (T-N) waters are similar 
in their salt composition, temperature and radon 
content to the many other members of the Rift 
Valley Tiberias-Noit water association. The 
hydrology, radon, tritium and carbon-14 indicate 
they are mixtures of recent meteoric waters with 
ancient (trapped) T-N waters of an age of at least 
18,000 years. (b) Zohar-Yesha (Z-Y) waters, like 
other members of the Dead Sea basin Zohar- 
Yesha water group, originate by a mixing of T-N 
waters with Dead Sea waters. This is seen in the 
chemical compositions and is confirmed by the ox- 
ygen-18 and deuterium data. (Knapp-USGS) 
W72-05993 


DISSOLUTION OF OPAL IN WATER AND ITS 
WATER CONTENT, 

South Florida Univ., Tampa. Dept. of Geology. 

W. H. Huang, and D. L. Vogler. 

Nature Physical Science, Vol 235, No 60, p 157- 
158, February 21, 1972. 3 fig, 5 ref. 


Descriptors: *Water chemistry, *Dissolved solids, 
*Silica, *Laboratory tests, *Analytical techniques, 
Refractivity. 

Identifiers: *Opal dissolution. 


The amount of silicon dissolved in water from opal 
and its rate of dissolution increases linearly with 
decreasing index of refraction of the opal. The 
decrease in refractive index corresponds to an in- 
crease in water content of the opal. Three opals, 
from Humboldt County, Nevada, Australia, and 
Tepezala, Mexico, were chosen for this study. The 
refractive indices were determined to be 1.435, 
1.440 and 1.455, and their water content were then 
estimated to be 13.7, 11.6, 5.25%, respectively, 
from the calibration curve of Kokta. (Woodard- 
USGS) 

W72-05995 


AIR-WATER TEMPERATURE RELATIONSHIP 
IN ILLINOIS RIVER, 

Illinois State Water Survey, Peoria. Water Quality 
Section. 

For primary bibliographic entry see Field 02E. 
W72-06009 


ANALYSIS OF TRACE ELEMENTS IN NATU- 
RAL WATERS BY ATOMIC ABSORPTION 
SPECTROPHOTOMETRY, 

Denver Board of Water Commissioners, Colo. 

C. G. Farnsworth. 

Water and Sewage Works, Vol 119, No 2, p 52-53, 
February 1972. 3 tab. 


Descriptors: *Water analysis, *Trace elements, 
*Spectrophotometry, *Water supply, *Analytical 
techniques, Chemical analysis, Heavy metals, 
Laboratory tests, Data collections, Water chemis- 


try. 
Identifiers: * Atomic absorption spec- 
trophotometry, *Denver Water Board (Colo.). 


The Denver (Colo.) Water Board uses the atomic 
absorption spectrophotometry in its laboratory to 
analyze the trace elements in natural waters. The 
procedures and results of the analytical methods 
are presented. In most cases, the trace elements in 
drinking water occur in amounts too slight for de- 
tection without some kind of organic chelation or 
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concentration of the sample. Detection of an ele- 
ment by atomic absorption depends upon the 
number of unassociated free state atoms of that 
element present when the sample is aspirated into 
a flame. Efficiency of the burner system and the 
flame condition at time of aspiration determine the 
system’s sensitivity. The right type of fuel-to-air 
mixture enhances results because, the ‘signal-to- 
noise ratio’ definitely affects detection of the ele- 
ment. The methods used by the Denver Water 
Board provided the necessary sensitivity in almost 
all cases. (Woodard-USGS) 

W72-06010 


ANALYSIS OF WATER CONTAMINANTS 
WITH SPECIAL REFERENCE TO HEAVY 
METALS, 

Department of the Environment, Ottawa (On- 
tario). Inland Waters Branch. 

For primary bibliographic entry see Field OSA. 
W72-06012 


THE USE OF ATOMIC ABSORPTION IN 
WATER POLLUTION CONTROL, 

Whitlingham Works, Norwich (England). 

For primary bibliographic entry see Field OSA. 
W72-06039 


CLAY MINERALOGY OF SOME SEASONALLY 
FLOODED SOILS OF EAST PAKISTAN, 

Atomic Energy Centre, Dacca (Pakistan). 

For primary bibliographic entry see Field 02G. 
W72-06045 


THE RESPONSE OF MACROBENTHOS TO IR- 
RIGATION RETURN WATER, 

Robert S. Kerr Water Research Center, Ada, 
Okla. 

For primary bibliographic entry see Field OSC. 
W72-06105 


METHODS IN MICROBIOLOGY-VOLUME 5B. 
For primary bibliographic entry see Field OSA. 
W72-06124 


METHODS IN VIROLOGY. 
For primary bibliographic entry see Field OSA. 
W72-06127 


DISTRIBUTION OF FLUORINE IN WATERS OF 
STEPPE LANDSCAPES OF KAZAKHSTAN IN 
CONNECTION WITH ENDEMIC FLUOROSIS 
(OSOBENNOSTI RASPREDELENIYA FTORA V 
VODAKH STEPNYKH LANDSHAFTOV 
KAZAKHSTANA Vv SVYAZI Ss EN- 
TPEMICHESKIM FLYUOROZOM), 

Moscow State Univ. (USSR). Kafedra Geografii 
Pochv i Geokhimii Landshaftov. 

For primary bibliographic entry see Field OSB. 
W72-06143 


DISTRIBUTION OF KARST FORMS IN CON- 
NECTION WITH GEOMORPHOLOGY OF THE 
SOUTHERN PART OF THE PINAR DEL RIO 
PROVINCE OF CUBA (RASPREDELENIYE 
KARSTOVYKH FORM V_ SVYAZI_ S 
OSOBENNOSTY AMI MORFOSTRUKTUR- 
NOGO PLANA TERRITORII (NA PRIMERE 
KUBY , YUG PROVINTSII PINAR-DEL’-RIO)), 
Moscow State Univ. (USSR). Chair of 
Geomorphology. 

For primary bibliographic entry see Field 02F. 
W72-06144 


CHEMICAL COMPOSITION OF ATMOSPHER- 
IC PRECIPITATION AND SURFACE WATERS. 
METHODS OF CHEMICAL ANALYSIS OF 
NATURAL WATERS (KHIMICHESKIY 
SOSTAV ATMOSFERNYKH OSADKOV I 
POVERKHNOSTNYKH VoD. METODY 


gg ICHESKOGO ANALIZA PRIRODNYKH 
). 

Gidrokhimicheskii _ Institut, 
(USSR). 


Novocherkassk 


Gidrokhimicheskiye Materialy, Vol 56, Lazerev, 
K. G., editor, 1971. 168 p. 


Descriptors: *Water chemistry, *Water analysis, 
“Chemical analysis, *Analytical techniques, *Test 
procedures, Trace elements, Carbon, Organic 
matter, Organic compounds, Inorganic com- 
pounds, Salts, Chemical precipitation, Precipita- 
tion (Atmospheric), Meteoric water, Ground- 
water, Sedimentation, Soil analysis, Sampling, In- 
strumentation, Bibliographies. 

Identifiers: *USSR, *Natural waters, *Water sam- 
ples, *Benthonic water, *Biogenous substances, 
Photolysis, Crystal optics, Esters, Reagents, 
Mineralization. 


This collection of 14 papers examines the com- 
position of atmospheric precipitation, discharge of 
solutes, relationship of mineralization to ionic 
composition and water regime of rivers, and the 
content and balance of trace elements in lakes and 
reservoirs. Latest theories and present status of 
analysis of organic matter in natural waters are ex- 
amined in conjunction with data on the influence 
of soils on the waters’ content of organic and 
biogenous substances. Methods are given for 
determining individual organic components and 
complex compounds of heavy metals with organic 
substances in natural water. The collection is con- 
cluded with a bibliography of Soviet literature on 
water chemistry published in 1961-68 in volumes 
31-45 of the Hydrochemical Materials and ar- 
ranged by author and subject index. (See W72- 
06147 thru W72-06150) (Josefson-USGS) 
W72-06146 


TOTAL ORGANIC CARBON IN ATMOSPHER- 
IC PRECIPITATIONS (VALOVOY OR- 
GANICHESKIY UGLEROD V ATMOSFER- 
NYKH VODAKH), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

For primary bibliographic entry see Field 05A. 
W72-06147 


COMPONENTS OF DISCHARGE OF DIS- 
SOLVED IONS FROM THE USSR (O 
SOSTAVLYAYUSHCHIKH IONNOGO STOKA S 
TERRITORII SSSR), 

Akademiya Nauk SSSR, Moscow. Geologicheskii 
Institut. 

V. P. Zverev. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, p 11-18, 1971. 1 tab, 5 ref. 


Descriptors: *Water chemistry, *Water analysis, 
*Chemical analysis, *Ions, *Salts, Salinity, Salt 
balance, Solutes, Discharge (Water), Precipitation 
(Atmospheric), Surface waters, Subsurface 
waters, Surface runoff, Subsurface flow, Oceans, 
Climatic zones, Humid area, Arid lands. 
Identifiers: *European USSR, *Soviet Far East, 
*Mineralization. 


A quantitative estimate is made of components of 
total discharge of dissolved ions for the USSR and 
its individual sea basins. The components con- 
sidered are atmospheric precipitation, surface 
waters, subsurface waters, and salts accumulated 
in surface horizons of drainless regions. Total 
discharge of dissolved salts from the USSR into 
oceans and inland seas is 514 million metric 
tons/yr, of which 279 million metric tons or 54% is 
discharged through subsurface flow. A total of 75 
million metric tons/yr or 14% of total discharge of 
salts enters with atmospheric precipitation and 217 
million metric tons/yr or 42% is surface flow. The 
discharge of salts in drainless regions is 57 million 
metric tons/yr or 11% of the total discharge into 
oceans and inland seas. Uptake of salts with at- 


WATER CYCLE—Field 02 
Chemical Processes—Group 2K 


mospheric precipitation contributes significantly 
to total salt discharge in regions which gravitate 
toward sea coasts and which have a high rainfall 
intensity. These are the northwest regions of the 
European USSR and the Soviet Far East, where 
atmospheric precipitation is the major source of 
Na, Cl, and SO4. Surface runoff is the principal 
component of total discharge of salts in areas of 
perennially frozen deposits and excess moisture 
and is, in most cases, the main source of calcium 
and bicarbonate ions. Total dissolved salts in 
humid and dry regions occur primarily in subsur- 
face discharge, which contains large amounts of 
Na, SO4, Cl, and HCO3. In humid and dry re- 
gions, subsurface discharge into local rivers is the 
ultimate source of salt accumulation in oceans. In 
dry regions, subsurface discharge is the principal 
mechanism for accumulation of salts in inland seas 
and local depressions. (See also W72-06146) 
(Josefson-USGS) 

W72-06148 


INVESTIGATION OF THE INTERRELATION- 
SHIP OF MINERALIZATION, IONIC COM- 
POSITION AND WATER REGIME OF RIVERS 
UNDER EXCESSIVELY WET CONDITIONS 
(ISSLEDOVANIYE VZAIMOSVYAZI MEZHDU 
MINERALIZATSIYEY, IONNYM SOSTAVOM I 
VODNYM REZHIMOM REK V USLO VIYAKH 


(USSR). 

V. V. Fadeyev, M. N. Tarasov, and V. L. Pavelko. 
In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, p 19-30, 1971. 10 fig, 16 ref. 


Descriptors: *Water chemistry, *Salinity, *Salts, 
*Ions, ‘*Stage-discharge relations, Discharge 
(Water), Water levels, Water level fluctuations, 
Low flow, Precipitation (Atmospheric), Floods, 
Seasonal, Snowmelt, Permafrost, Watersheds 
(Basins), Geomorphology, Topography, Karst, 
Groundwater. 

Identifiers: *European USSR, Karelia, Kola 
Peninsula, Natural waters, Mineralization, Coeffi- 
cient of correlation. 


Investigations were conducted in the northern part 
of the European USSR to determine the relation- 
ship between chemical composition of water and 
river discharges and the effect of various physio- 
graphic conditions on this relationship. For most 
rivers with drainage basins smaller than 20,000 sq 
km the relationship was expressed by a single 
curve, while for rivers with drainage basins larger 
than 20,000 sq km and for rivers whose basins dis- 
played karst topography the relationship was in 
the form of two curves--one for the rising phase of 
high water and the other for falling stages. Rivers 
of the permafrost zone and rivers with well- 
developed karst basins smaller than 5,000 sq km 
were characterized by water that is less saline in 
the rising phase than in the falling phase. The rela- 
tionship of chemical composition of water to its 
discharges for well-regulated rivers of Karelia and 
the Kola Peninsula was represented by curves 
with low correlation coefficients. Correlation 
coefficients for the relation of individual ions to 
discharges of rivers decreased in proportion to the 
decrease in anions and cations. (See also W72- 
06146) (Josefson-USGS) 

W72-06149 


CHEMOGENIC FORMATION OF CALCIUM 
CARBONATE IN WATER OF THE OTKAZNEN- 
SKOYE RESERVOIR--1969 (0 KHEMOGEN- 
NOM OBRAZOVANIL KARBONATA KAL’T- 
SIYA V VODE OTKAZNENSKOGO VODOK- 


HRANILISHCHA (1969 G.)), 
Gidrokhimicheskii Institut, | Novocherkassk 
(USSR). 


For primary bibliographic entry see Field 02H. 
W72-06150 
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AN ECOLOGICAL STUDY OF THREE FRESH- 
WATER PONDS OF HYDERABAD-INDIA. I, 
THE ENVIRONMENT, 

Osmania Univ., Hyderabad (India). Dept. of 
~~ ee 

V.S. Ra 

Hydrobiologia. 38 (2): 213-223. 1971. Tus. 
Identifiers: Ecological, Environment, Fresh, 
Hyderabad, India, Ionic, Phyto, Plankton, Ponds, 
Proportions, Temperature. 


The data were collected over a period of 2 yr to 
study the ecology of algae in 3 freshwater ponds 
lying in the vicinity of Hyderabad, India. Only the 
temperature lags and ionic composition of the 
waters are discussed. It is not the size of the body 
of water alone that controls the temperature lag in 
time and amplitude but the salinity of water and 
the density of its phytoplankton also alter the ther- 
mal behavior. Ionic diagrams on the pattern 
proposed by Maucha, were drawn. The ionic pro- 
portions of the waters differed considerably from 
those proposed for lakes in general by Rodhe 
(1949). Ionic composition of 2 of the ponds was 
Na>Ca>Mg>K; HCO3>Cl>S04, but 
Ca>Na>Mg>K; HCO3>CI>S04, for the third. 
The ionic composition of the same body of water 
also differed from season to season and it was felt 
that the seasonal fluctuations which have seconda- 
ry importance in lakes, become more significant in 
small freshwater bodies. Therefore, it is stressed 
that the ionic composition assessed from a limited 
number of observations may lead to wrong conclu- 
sions.--Copyright 1971, Biological Abstracts, Inc. 
W72-06195 


SEPARATION AND QUANTITATION OF AL- 
KENE AND HYDROXY ALKANE SULFONATES 
BY THIN LAYER CHROMATOGRAPHY, 
Continental Oil Co., Ponca City, Okla. 

For primary bibliographic entry see Field OSA. 
W72-06255 


ENVIRONMENTAL AIR ANALYSIS FOR UL- 
TRATRACE CONCENTRATIONS OF BERYLLI- 
UM BY GAS CHROMATOGRAPHY, 

Monsanto Research Corp., Dayton, Ohio. Dayton 
Lab. 

For primary bibliographic entry see Field OSA. 
W72-06258 


MARINE TECHNICIAN’S HANDBOOK - OX- 
YGEN ANALYSIS. 

California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 

For primary bibliographic entry see Field OSA. 
W72-06262 


DYNAMICS OF MAJOR IONS ON SOME PER- 
MANENT AND SEMI-PERMANENT SALINE 
SYSTEMS, 

North Dakota Univ., Grand Forks. Dept. of Biolo- 


gy. 
For primary bibliographic entry see Field 02H. 
W72-06263 


DETERMINATION OF MERCURY IN BIOLOG- 
ICAL SAMPLES BY FLAMELESS ATOMIC AB- 
SORPTION AFTER COMBUSTION AND MER- 
CURY-SILVER AMALGAMATION, 

Bureau of Sport Fisheries and Wildlife, Denver, 
Colo. Denver Wildlife Research Center. 

For primary bibliographic entry see Field OSA. 
W72-06266 


SCREENING METHOD FOR THE DETECTION 
OF CHLORODIBENZO-P-DIOXINS IN THE 


PRESENCE OF CHLOROBIPHENYLS, 
CHLORONAPHTHALENES, AND 
CHLORODIBENZOFURANS, 


Department of National Health and Welfare, Ot- 
tawa (Ontario). Food and Drug Directorate. 

For primary bibliographic entry see Field OSA. 
W72-06267 


CIDES, AND SOME METABOLITES, 

Food and Drug Administration, Washington, D.C. 
Div. of Chemistry and Physics. 

For primary bibliographic entry see Field OSA. 
W72-06272 


PROTON ACTIVATION ANALYSIS FOR 
TRACE ELEMENTS, 

Kansas Univ., Lawrence. Dept. of Physics and 
Chemistry. 

For primary bibliographic entry see Field OSA. 
W72-06276 


INSTRUMENTAL TRENDS AND REQUIRE- 
MENTS IN SPECTROCHEMISTRY FOR 
WATERS, EFFLUENTS AND POLLUTANTS IN 


ting 
head (England). Central Electricity Research 


For primary bibliographic entry see Field OSA. 
W72-06278 


THE CHARACTERIZATION OF LUBE OILS 
AND FUEL OILS BY DSC ANALYSIS, 

rial Oil Enterprises Ltd., Sarnia (Ontario). 
For primary bibliographic entry see Field OSA. 
W72-06280 


-ASHING APPARATUS TO PREPARE 
BIOLOGICAL MATERIALS FOR ATOMIC AB- 
SORPTION SPECTROPHOTOMETRY, 

Veterinary Research Labs., (Belfast Northern Ire- 
land). Biochemistry Dept. 

For primary bibliographic entry see Field OSA. 
W72-06281 


PARTITION COEFFICIENTS FOR FE, MN, PB, 
NI, ZN, CU BETWEEN RIVER WATER AND 
SUSPENDED LOAD, AND MINERALOGICAL 
COMPOSITION OF SUSPENDED LOAD OF 
SELECTED KANSAS RIVER SYSTEMS, 

Kansas Water Resources Research Inst., Manhat- 


tan. 

E. E. Angino, L. M. Magnuson, T. C. Waugh, and 
T. Evans. 

Available from National Technical Information 
Service as PB-207 760, $3.00 in paper copy, $0.95 
in microfiche. Project Completion Report, Con- 
tribution No. 80, 1972. 120 p, 1 fig, 6 tab, 4 append. 
OWRR A-030-KAN, 14-31-0001-3016. 


Descriptors: *Suspended load, *Trace elements, 
Water chemistry, *Kansas, Copper, Iron, Lead, 
Nickel, Zinc, Manganese, Heavy metals, 
Mineralogy 

Identifiers: ‘*Partition coefficients, *Mineralogical 
composition. 


Concentration levels of the elements studied in the 
suspended load when compared to average re- 
ported values for shales show Fe and Mn to be 
low. The other elements are higher. Values for 
these elements in the dissolved portion are varia- 
ble, reflecting in some cases possible lithological 
differences. Correlation coefficients indicate little 
relation exists between trace element content and 
season in most Kansas streams. X-ray diffraction 
study of the mineralogical content of the 


. suspended load indicated that montmorillonite was 


the clay mineral present in all cases. Other 
minerals present in almost all the samples were 
calcite and quartz. Gypsum, dolomite, feldspar, il- 
lite, and kaolinte were present in lesser amounts in 
some of the samples. Some question of the source 
of specific trace elements in these stream waters 
exists. For Ni and Pb however, pollution is con- 
sidered the most likely source. Some evidence is 
present to suggest that the major source of Pb is 
fallout from the atmosphere. The data for partition 
coefficients suggest that Ni, Pb, Cu, and Zn are 
strongly adsorbed onto the suspended load. The 
information is less certain for Fe and Mn. The iron 


and manganese levels in the suspended loads of all 
streams are not unusual. Cu, Ni, Pb, and Zn are 
clearly being concentrated by the s load. 
One source of Cu and Zn may be from trace ele- 
ment nutrient fertilizers. 

W72-06285 


THEORETICAL AND ‘AL 
EVALUATION OF TRANSFER OF 2, 4 
-DICHLOROPHENOXYACETIC ACID IN 


POROUS MEDIA, 

Oregon State Univ., Corvallis. Dept. of Soils. 
Subodh Kumar Saxena. 

Ph.D. Thesis, June 1972, 160 p. 26 fig, 39 tab, 63 
ref, 42 append. OWRR B-001-ORE (10). 


Descriptors: *Soil chemistry, Chemical reactions, 
*Pesticides, *Diffusion, *Porous media, *2-4-D, 
Mathematical models, *Model studies. 


ee ee ee 
sion of 2,4-dichl yacetic acid (carbon- 
14) through water saturated porous media was stu- 
died. Eight size fractions of glass beads were used, 
representing the porous media. As the average par- 
ticle radius, and hence pore radius, increased, the 
value of the diffusion coefficient also increased. A 
relation was obtained between pore radius and the 
ratio of porous material diffusion coefficient and 
free chemical diffusion coefficient. Results in- 
dicate that the diffusion coefficients of various 
chemicals can be obtained from self-diffusion 
coefficients. Experiments were designed to evalue 
theoretical dispersion models proposed by Lind- 
strom et al. (1967) and Lindstrom and Boersma 
(1971) for non-sorbing as well as sorbing porous 
materials. The results indicated that the mathe- 
matical theory well describes the movement of 
chemicals. 

W72-06302 





INTERACTION BETWEEN FATTY ACIDS AND 
CALCITE IN SEAWATER, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

P. A. Meyers, and J. G. Quinn. 

Limnology and Oceanography, Vol 16, No 6, p 
992-997, November 1971. 1 fig, 2 tab, 9 ref. Nat 
Sea Grant GH-99. 


Descriptors: *Water chemistry, *Calcite, *Organic 
acids, *Lipids, Adsorption, Carbonates, Mineralo- 
gy, Calcium carbonate, Solubility. 

Identifiers: *Fatty acids. 


Dissolved fatty acids in saline solution and natural 
seawater are removed by calcite particles. The 
amount removed is directly related to the initial 
acid concentration. These compounds may con- 
tribute to the natural organic coating of carbonate 
minerals in the oceans and may interfere with car- 
bonate solution equilibria in seawater. A new 
method permits the analysis of specific organic 
acids in the lipid fraction of this coating. (Knapp- 
USGS) 

W72-06433 


ANOMALIES OF CA (2+) AND SO4 (2-) IN THE 
BARDAWIL LAGOON, NORTHERN SINAI, 
Geological Survey of Israel, Jerusalem. Marine 
Geology Div. 

Y. Levy. 

Limnology and Oceanography, Vol 16, No 6, p 
983-987, November 1971. 2 fig, 2 tab, 3 ref. 


*Water 
Evaporation, 


Descriptors: 
*Sulfates, 


*Gypsum, 
*Salinity, 
Lagoons, Chemical precipitation. 
Identifiers: Bardawil Lagoon (Sinai). 


The waters of the inner lagoons in the Bardawil 
lagoon, Northern Sinai, show a positive Ca and 
SO4 anomaly, caused by the dissolution of gyp- 
sum layers from the bottom. The gypsum layer 
that was precipitated in the past from brines hav- 
ing chlorinities higher than 3.3 times that of normal 


chemistry, 
Brines, 
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seawater is being redissolved in the present lagoon 

waters, from which gypsum could not precipitate. 
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of normal seawater. (Knapp-USGS) 

W72-06434 


DISTRIBUTION AND CHEMISTRY OF 
PHOSPHORUS IN A MEXICO SOIL AFTER 82 
YEARS OF PHOSPHORUS FERTILIZATION, 
Missouri Univ., Columbia. Graduate School. 

For primary bibliographic entry see Field 05B. 
W72-06451 


DEUTERIUM CONTENT OF CANADIAN 
WATERS--II, 
= Energy of Canada Ltd., Chalk River (On- 


). 
R. M. Brown, E. Robertson, and W. M. Thurston. 
Available from the National Technical Informa- 
tion Service as AECL-3800, $3.00 in paper copy, 
$0.95 in microfiche. Atomic Energy of Canada 
Limited Report AECL-3800, January 1971. 13 fig, 
10 tab, 6 maps, 12 ref. 


Descriptors: ‘Deuterium, “Heavy water, 
*Hydrogen, *Surface water, *Precipitation (At- 
mospheric), Water analysis, Hydrologic data, 
Data collections, Analytical techniques, Spec- 
trometers, Meteorological data, Sea water, Fresh 
water, Streams, Great Lakes. 

Identifiers: *Canada. 


The deuterium content of precipitation and sur- 
face waters at about 100 sites across Canada was 
measured mass spectrometrically. Data were col- 
lected for a two-year period at most sites. The dis- 
tribution patterns are discussed in relation to 
meteorological and hydrological factors. A 
seasonal range of up to 20 ppm was observed for 
precipitation, but not more than 4 ppm for surface 
waters at individual sites. Geographically, concen- 
trations ranged from 155 ppm in coastal seawater 
to a low of 125 ppm (in winter precipitation) at 
northern sites. The lower Great Lakes and streams 
draining coastal areas had the highest deuterium 
content (148-149 ppm) of fresh waters in Canada, 
hence these areas stand out as prime locations for 
heavy water production plants. A bibliography on 
natural deuterium concentrations is included. 
(Woodard-USGS) 

W72-06465 


ORE FLUIDS IN THE PORPHYRY COPPER 
DEPOSIT AT COPPER CANYON, NEVADA, 
Geological Survey, Menlo Park, Calif. 

J. T. Nash, and T. G. Theodore. 

Economic Geology, Vol 66, No 3, p 385-399, May 
1971.7 fig, 1 tab, 42 ref. 


Descriptors: “Mineralogy, “Thermal water, 
*Geochemistry, *Copper, *Mineral water, Hot 
springs, Brines, Heat flow, Hydrodynamics, 
Geology, Water temperature, Salinity. 

Identifiers: *Copper Canyon (Nev). 


The large, low-grade copper and gold deposit at 
Copper Canyon, Lander County, Nevada, formed 
in the contact metasomatic environment adjacent 
to a shallow Tertiary intrusion. Vein and dis- 
seminated chalcopyrite-pyrite-pyrrhotite-ar- 
senopyrite mineralization, with lesser amounts of 
gold, galena, sphalerite, marcasite, and siderite 
occur in the Upper Cambrian Harmony and Mid- 
dle Pennsylvanian Battle Formations. Studies of 
fluid inclusions in stages of vein quartz and in 
healed fractures through quartz phenocrysts and 
pebbles reveal the presence of very saline, some- 
times CO2-rich fluids in the early and middle 
stages of mineralization. Ore fluid salinites during 
the base metal mineralization were approximately 
40 wt percent, and temperatures were near 375 deg 
C. Circulation of this hot brine was apparently 
restricted to an elongate highly fractured zone 
within 3,000 feet laterally of the intrusive. Later 
fluids in this central zone were somewhat cooler, 
near 300 deg C, and had significantly lower salini- 


ties in the range 12 to 1.2 wt percent. Smaller lode 
deposits approximately 1 to 5 miles from the intru- 
sion appear to have formed from low to moderate 


salinity fluids at temperatures generally in the 
range 250 to 335 deg C. (Woodard-USGS) 
W72-06478 


CARBONATE PRODUCTION BY CORAL 


REEFS, 

Hawaii Univ., Honolulu. Dept. of Oceanography; 
and Hawaii Inst. of Geophysics, Honolulu. 
ieee, 


HYDROGRAPHIC OBSERVATIONS IN TAMPA 
— THE ADJACENT GULF OF MEXICO- 
National Marine Fisheries Service, St. Petersburg 
Beach, Fla. Biological Lab. 

For primary bibliographic entry see Field 02L. 
'W72-06486 


PROCEDURES FOR TRACE ANALYSIS OF 
DISSOLVED INORGANIC AND ORGANIC 
CONSTITUENTS IN WATER, 

Army Medical Research and Nutrition Lab., 
Denver, Colo. 

D. Christian, E. Matkovich, and W. Schertz. 
Available from National Technical Information 
Service as PB-207 867, $3.00 in paper copy, $0.95 
in microfiche. Research 42, 1971, 57 p, 2 
fig, 16 tab, 81 ref. OWRR A-013-KY (1). 


Descriptors: *Spectroscopy, * Analytical 
techniques, *Chemical analysis, *Solvent extrac- 
tions, *Chelation, *Volimetric analysis, *Salts, 
Conall, Aqueous solutions. 

Identifiers: *Acetone, *Chelate stability, Atomic 
absorption spectroscopy, Flame emission spec- 
troscopy, Nitrous oxideacetylene flame, Concen- 
trated salts, Acid-base titrations, Nonaqueous 
titrations, Coulometric titrations. 


A study of different solvent systems for the 
atomic absorption determination of cobalt 
revealed that acetone results in best sensitivity. 
Acetone is the solvent of choice for the sensitive 
measurement of several metals. Hence, methods 
were investigated for the separation of acetone 
from water by salting out so that possible solvent 
extraction of metal chelates into this solvent could 
be performed. About two-thirds saturated calcium 
chloride was the best system for salting out 
acetone. It is a neutral salt and weakly complexing 
salt, resulting in minimum interference in solvent 
extractions. Solvent extraction of several elements 
as dithizone or APDC chelates into acetone was 
successful. A new anodic stripping voltammetric 
method was developed for stability studies of the 
poorly characterized APDC chelates. The method 
allows the study of highly insoluble chelates. Over 
sixty elements were successfully measured by 
flame emission spectroscopy using the nitrous 
oxide-acetylene flame. Optimum instrumental and 
flame parameters and detection limits for each ele- 
ment were determined. High concentrations of 
neutral salts enhance titration curve breaks of 
weak bases titrated in either aqueous or nonaque- 
ous solutions. This allowed the coulometric titra- 
tion of microequivalent quantities of bases with 
Kb values as small as 4 x 10-12. Volumetric titra- 
tion of bases with Kb values of 10-14 was possible 
in nonaqueous solvents. 

W72-06525 


EXPERIMENTAL STUDIES ON PAPER AND 
THIN-LAYER CHROMATOGRAPHIC SEPARA- 
TION AND IDENTIFICATION OF 
CHLORPHENOLS IN WATERS, (IN GERMAN), 
Martin Luther-Universitaet, Halle-Wittenberg 
(East Germany). Hygiene Institut. 

For primary bibliographic entry see Field OSA. 
W72-06538 
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WATER CYCLE—Field 02 
Chemical Processes—Group 2K 


INTERPRETATION OF DATA ON CONTENT 
OF CERTAIN TRACE ELEMENTS IN LAKE 
WATERS FOR PROSPECTING IN 
SOUTHEASTERN TRANSBAIKAL (OB IN- 
ie eee DANNYKH PO SODERZ- 

HANIYU NEKOTORYKH MIKROELEMENTOV 
V OZERNYKH VODAKH V POISKOVYKH TSE- 


For primary bibliographic entry see Field 02H. 
W72-06551 


TRACE-ELEMENT BALANCE IN THE OTKAZ- 
NENSKOYE RESERVOIR (BALANS 


Institut, 
(USSR). 

For primary bibliographic entry see Field 02H. 
W72-06552 


PHOTOCOLORIMETRIC DETERMINATION 
OF CALCIUM IN NATURAL WATERS 
(FOTOKOLORIMETRICHESKOYE 
OPREDELENIYE KAL’TSIYA V PRIRODNYKH 
VODAKH), 
Irkutskii Gosudarstvennyi Universtet (USSR). 
ES A. Morgen, N. A. Vlasov, and Ye. A. Filippova. 
In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, 1971. p 56-60, 2 fig, 3 tab, 4 ref. 


Descriptors: *Water chemistry, *Water analysis, 
*Colorimetry, *Analytical techniques, *Calcium, 

i , Salts, Alkali metals, 
Mathematical studies, Statistical methods. 
Identifiers: *USSR, *Photocolorimetry, *Natural 
waters, Bromine, Iodine, Reagents. 


Techniques were developed for a standard 
photocolorimetric determination of small concen- 
trations of calcium in natural waters using the ar- 
senazo I reagent and for a modified method to 
determine comparatively large concentrations of 
this element in the waters. The standard method 
makes it possible to determine calcium in water 


ing from 50 to 450 micrograms. Concentrations of 
any amounts of CO3, SO4, HCO3, Cl, Br, I, K, 
Nagand 12-multiple amounts of Fe (II and IID) and 
5-multiple amounts of Mg do not interfere with the 
determination. Depending upon calcium content, 
the accuracy and reproducibility of analysis are 
3.8%-11.6% and 1.9%-9.7%, respectively, for the 
standard method and 5.6%-16.4% and 0.86%-5.6% 
for the modified method. Accuracy and reproduci- 
bility of the techniques proposed and determined 
by mathematical statistics make it possible to re- 


liably determine varying concentrations of calcium 
in natural waters. (Josefson-USGS) 
W72-06553 


PRESERVATION OF WATER SAMPLES CON- 
TAINING SULFUR COMPOUNDS (KONSER- 
VIROVANIYE PROB VODY, SODERZ- 
HASHCHIKH SOYEDINENIYA SERY), 
Gidrokhimicheskii Institut, | Novocherkassk 
(USSR). 


M. N. Lazareva, and L. I. Nomikos. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, 1971. p 61-65, 4 fig, 1 tab, 8 ref. 


Descriptors: “Water chemistry, *Water analysis, 
*Chemical analysis, *Analytical techniques, *Sul- 
fur compounds, Sulfides, Hydrogen sulfide, Salts, 
Heavy metals, Chemical precipitation, Reduction 
(Chemical), Aqueous solutions 

Identifiers: *USSR, “Water samples, Zinc, Lead, 
Cadmium, Mercury, Mercaptan. 








Field O2—WATER CYCLE 
Group 2K—Chemical Processes 


A method is proposed for preserving the combina- 
tion of methyl sulfide Pp and h 

sulfide in solution. HgCi2, Pb (CH3C00) 2 and a 
CdC03 suspension may be used as preservatives of 
methyl mercaptan and HgC12 as a preservative of 
dimethyl disulfide and dimethyl sulfide. Dimethyl 
disulfide in interaction with a HgCl2 solution is 
totally reduced to methyl mercaptan after 15-20 
days and must be precipitated from the preserved 
samples in the presence of zinc dust. The com- 
pounds examined are preserved in two parallel 
water samples. One sample is preserved in a 
HgCl2 colution and the other in a CdC03 solution. 
Dimethyl sulfide, hydrogen sulfide, methyl mer- 
captan, and dimethyl disulfide were determined in 
the first sample and methyl mercaptan in the 
second. (Josefson-USGS) 

W72-06554 





INFLUENCE OF SOIL COVER ON CONTENT 
OF ORGANIC AND BIOGENOUS SUBSTANCES 
IN NATURAL WATERS (O_ VLIYANII 
POCHVENNOGO POKROVA NA _ SODERZ- 
HANIYE ORGANICHESKIKH I BIOGENNYKH 
VESHCHESTV V PRIRODNYKH VODAKH#), 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 

For primary bibliographic entry see Field 02H. 
W72-06555 


SOME ASPECTS OF THE PRESENT STATUS 
OF ANALYSIS OF ORGANIC MATTER IN 
NATURAL WATERS (NEKOTORYYE ASPEK- 
TY SOVREMENNOGO IZUCHENIYA OR- 
GANICHESKOGO VESHCHESTVA PRIROD- 
NYKH VOD), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

For primary bibliographic entry see Field OSA. 
W72-06556 


USE OF THIN-LAYER CHROMATOGRAPHY 
TO IDENTIFY AMINO ACIDS IN NATURAL 
WATER (PRIMENENIYE TONKOSLOYNOY 
KHROMATOGRAFII DLYA IDENTIFIKATSII 
AMINOKISLOT V PRIRODNOY VODE), 
Nauchno-Issledovatelskii Institut Kurortologii i 
Fizioterapii, Sverdlovsk (USSR). 

V. I. Maurer. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol. 56, 1971. p 84-90, 5 fig, 3 tab, 11 
ref. 


Descriptors: *Water chemistry, *Chemical analy- 
sis, *Chromatography, *Analytical techniques, 
*Amino acids, Organic matter, Humus, Humic 
acids, Fulvic acids, Biochemistry, Chemical 
precipitation, Hydrolysis, Solvents, Mineral 
water, Springs. 

Identifiers: * USSR, *Sverdlovsk Oblast, *Natural 
waters, Chromatograms, Hydrolyzates, 
Mineralization. 


The amino acids alanine, histidine, cysteine, and 
aspartic acid were identified by ascending paper 
chromatography in hyrolyzates of humic sub- 
stances in mineral water of the Obukhovskiy 
spring (Sverdlovsk Oblast). Selected conditions 
for separation of a standard mixture of 11 amino 
acids by thin-layer chromatography on Silufol 
plates made it possible to detect the following 
amino acids in hydrolyzates of the humic sub- 
stances: lysine, arginine, glycine, valine, leucine, 
aspartic and glutamic acids, and methionine, 
which was the predominant amino acid. Humic 
substances of the mineral water are similar in 
amino-acid composition to humic substances of 
peat, soils, and surface waters. Almost all ir- 
replaceable amino acids, including those of the 
lysine group, are found in hydrolyzates of humic 
substances of this water. In organic-matter com- 
position and therapeutic value, mineral water of 
the Obukhovskiy spring resembles the ‘Naftusya’ 
waters of the Truskavets health resort. (Josefson- 
USGS) 


W72-06557 


COMPLEX COMPOUNDS OF HEAVY METALS 
WITH AMINO ACIDS IN NATURAL WATERS 
(KOMPLEKSNYYE SOYEDINENIYA TYAZHE- 
LYKH METALLOV S_ AMINOKISLOTAMI, 
VSTRECHAYUSHCHIMISYA V PRIRODNYKH 
VODAKH), 
Gidrokhimicheskii _ Institut, 
(USSR). 

For primary bibliographic entry see Field OSA. 
W72-06558 


Novocherkassk 


PHOTOCHEMICAL METHOD OF DETERMIN- 
ING ORGANIC CARBON (FOTOK- 
HIMICHESKIY METOD OPREDELENIYA OR- 
GANICHESKOGO UGLERODA), 
Gidrokhimicheskii _ Institut, 
(USSR). 

For primary bibliographic entry see Field OSA. 
W72-06559 


Novocherkassk 


BIBLIOGRAPHY OF SOVIET LITERATURE ON 
WATER CHEMISTRY PUBLISHED IN 
VOLUMES 31-45 OF THE ‘HYDROCHEMICAL 
MATERIALS’ FOR THE PERIOD 1961-68 (U- 
KAZATEL’ STATEY, POMESHCHENNYKH V 
‘GIDROKHIMICHESKIKH MATERIALAKH,”’ 


TOMA 31-45 (1961-1968 GG.)) . 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 


In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol 56, p 121-161, 1971. 


Descriptors: *Bibliographies, *Publications, 
*Water chemistry, *Water analysis, *Chemical 
analysis, Surface waters, Meteoric water, Saline 
water, Brines, Groundwater, Organic matter, 
Sedimentation, Soils, Waste water (Pollution), 
Water pollution, Pollution abatement, Methodolo- 
gy, Analytical techniques, Test procedures, In- 
strumentation. 

Identifiers: *USSR, *Natural waters, *Biogenous 
substances. 


This list of Soviet publications on water chemistry 
is a continuation of an earlier compilation of 
papers included in volumes 1-30 of the 
Hydrochemical Materials and published in volume 
39 of the same series. The list contains references 
to 385 papers published in volumes 31-45 of the 
Hydrochemical Materials for the period 1961-68 
and is arranged by author and subject index. For 
maximum reader convenience, references are 
listed under 4 main headings that indicate the sub- 
ject of the reference as it is related to water 
chemistry: (I) General; (II) Natural waters, saline 
waters and brines; (III) Muds, bottom sediments 
and soils; and (IV) Applied hydrochemistry. 
(Josefson-USGS) 

W72-06560 


STUDY OF MICELLAR FORMATION BY 
NATURALLY OCCURRING LIPIDS AND THE 
PROPERTIES OF RECONSTRUCTED LIPID 
MEMBRANES, 

Albert Einstein Coll. of Medicine, Bronx, N.Y. 
For primary bibliographic entry see Field 03A. 
W72-06562 


THE MOVEMENT OF RADIOACTIVE SODIUM 
AND RUTHENIUM THROUGH A SIMULATED 
AQUIFER, 

Georgia Inst. of Tech., Atlanta. 

For primary bibliographic entry see Field 02F. 
W72-06571 
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SOIL PREPARATION AND SAMPLING 
TECHNIQUES FOR STUDYING ION MOVE- 


Tennessee Valley Authority, Muscle Shoals, Ala. 
Soils and Fertilizer Research Branch; and Tennes- 
see Valley Authority, Muscle Shoals, Ala. Div. of 
Agricultural Development. 

For primary bibliographic entry see Field 02G. 
W72-06576 


2L. Estuaries 

EVOLUTION OF SAND WAVE SPECTRA, 

Iowa Univ., Iowa City. Dept. of Mechanics and 
Hydraulics. 


For primary bibliographic entry see Field 02J. 
W72-05885 


VERTICAL PACKING OF FLAT STONES, 
Centre de Recherche Forestiere des Laurentides, 


Quebec. 

J. -C. Dionne. 

Canadian Journal of Earth Sciences, Vol 8, No 12, 
p 1585-1591, December 1971. 4 fig, 1 tab, 17 ref. 


Descriptors: *Sedimentary structures, *Beaches, 
*Surf, Particle shape, Sediments, Sedimentation, 
Gravels, Waves (Water). 

Identifiers: Beach pepples. 


Pavements of flat stones vertically packed on edge 
occur on platforms cut in slates and shales along 
the shores of the St. Lawrence Estuary and Lake 
Saint-Jean (Quebec). Large surfaces of the rock 
platforms are covered with flat stones, which 
stand nearly vertically and are tightly packed and 
interlocked. Stones are irregularly arranged or 
radially and concentrically grouped around several 
centers or boulders. This unusual disposition and 
arrangement of flat stones is caused by wave ac- 
tion. Vertical flat-stone packings, when preserved, 
are good indicators of a shore environment; medi- 
um to large packings are found on marine and large 
lake shores, small packings characterize the 
shores of small lakes, ponds, and rivers. (Knapp- 
USGS) 

W72-05887 


DISTRIBUTION OF SALINITY IN AN ESTUA- 


RY, 

Tokyo Univ. of Education (Japan). Geological and 
Mineralogical Inst. 

A. Hara. 

Toyko Kyoiku Daigaku Science Reports, Section 
C, Geography, Geology and Mineralogy, Vol 10, 
Nos 101-102, p 277-352, March 25, 1971. 30 fig, 7 
tab, 15 ref. 


Descriptors: *Estuaries, *Salinity, *Distribution 
patterns, *Saline water-freshwater interfaces, 
Foreign waters, Data collections, Chemical analy- 
sis, Tides, Runoff, Forecasting, Equations, Chan- 
nel morphology. 

Identifiers: *Naka River (Japan). 


Salinity distributions in estuaries of Japan were 
studied in order to find the formula which can 
closely approximate the salinity distribution in an 
estuary experimentally. The equations which ex- 
press the longitudinal and the vertical distribution 
of salinity were obtained from the observed data in 
the Naka River. Investigations were made in the 
Tone River, the Chikugo River, and Yoneshiro 
River by using published data, in order to compare 
the results obtained in the Naka River. These com- 
parisons showed good correlations. (Woodard- 
USGS) 

W72-05888 


ENGINEERING PROPERTIES OF SUBMARINE 
CLAYS FROM THE PACIFIC, 
San Diego State Coll., Calif. School of Engineer- 


ing. 
For primary bibliographic entry see Field 02J. 
W72-05890 
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MERCURY PATHWAYS IN A RIVER AND 
ESTUARY, 

Bedford Inst., Dartmouth (Nova Scotia). Atlantic 
Geoscience Center. 

For primary bibliographic entry see Field 05B. 
W72-05902 


THE SAN FRANCISCO BAY EXPERIENCE, - 
San Francisco Bay Conservation and Develop- 
ment Commission, Calif. 

E. J. Schoop. 

In: Coastal Zone Resource Management, Praeger 
Publishers, 1971. Chapter 1, p 3-19. 


Descriptors: Coasts, ‘*Planning, *Long-term 
planning, *Decision making, Model studies, 
Management, Systems analysis, Environment, 
Resources. 

Identifiers: *San Francisco Bay Conservation and 
Development Commission, *Public involvement, 
Coastal resource management, Management 
system, Policy making. 


The San Francisco Bay Conservation and 
Development Commission is discussed as a 
workable model of a management system. The fol- 
lowing features of the Commission would be of 
value in another model: (1) its large, varied com- 
position, which represents many interests but is 
dominated by no special interests, (2) its police 
power, which includes control over filling and 
dredging and some aspects of shoreline develop- 
ment, (3) its geographic area of jurisdiction, which 
is large enough to cover most issues of a regional 
scale but small enough so that the public can fully 
understand and support it, and (4) its concern for 
nurturing and keeping extensive public support 
and understanding as a necessary foundation for 
political support -- by breaking issues into un- 
derstandable portions, dealing with them openly in 
the clearest possible language, and always aiming 
at keeping the public informed and concerned. The 
most important realization of planners involved 
with coastal resource management has been that 
nothing can presently be accomplished without 
strong public support. The immediate task is to 
stop specific destructive actions, while the long- 
term effect must concentrate on changing the 
values of American society which are still intent 
upon obliterating the natural environment in the 
name of economic growth. These efforts demand 
continuing public involvement in, and understand- 
ing of the environment. (Strachan-Chicago) 
W72-05927 


ECOLOGICAL CONSIDERATIONS, 

North Carolina State Univ., Raleigh. 

A. W. Cooper. 

In: Coastal Zone Resource Management, Praeger 
Publishers, 1971. Chapter 7, p 127-140. 8 ref. 


Descriptors: *Coasts, *Ecology, *Environment, 
*Planning, *Management, *Resources, 
Economics, Political aspects, Legal aspects, So- 
cial aspects, Constraints, Priorities. 

Identifiers: *Coastal resource management, *Pol- 
icy making, Ecological reasoning. 


Coastal resource management planning has first 
considered the economic point of view, second the 
political aspects of such planning, third the legal 
implications of the plan, and only last the ecology 
of the Coastal Zone. Such planning represents a 
reversal of society’s priorities. Any system of 
management devised for the Coastal Zone must 
first consider the ecological processes occurring in 
the zone. These basic natural forces and processes 
form the constraints within which a management 
system must be developed. If development occurs 
outside these constraints or fails to recognize their 
implications, the development will fail. Certainly 
any management system will have to take into ac- 
count political and social constraints as well, but 
concessions must be made in favor of natural 
processes, and not in favor of man-oriented 
processes. Whatever management system ulti- 
mately evolves for the Coastal Zone, it will con- 
tain elements of man and nature, natural ecologi- 


cal systems, and man’s social systems. If planning 
does not involve ecological reasoning, then the en- 
vironmental crisis of the Coastal Zone will not be 
solved. (Strachan-Chicago) 

W72-05928 


RADIOCHEMICAL DETERMINATION OF PLU- 
TONIUM IN SEA WATER, SEDIMENTS AND 
MARINE ORGANISMS, 

Woods Hole Oceanographic Institution, Mass. 

For primary bibliographic entry see Field OSA. 
W72-05965 


SALTWATER INTRUSION INTO AQUIFERS, 
Los Angeles County Flood Control District, Calif. 
For primary bibliographic entry see Field 04B. 
W72-06001 


THE ROLE OF BENTHIC PLANTS IN A FER- 
TILIZED ESTUARY, 

Harvard Univ., Cambridge, Mass. Lab. of Applied 
Microbiology. 

For primary bibliographic entry see Field 05C. 
W72-06046 


THE ZOOPLANKTON OF FRESH AND 
BRACKISH WATERS OF THE CAPE THOMP- 
SON AREA, NORTHERN ALASKA, 

Arizona Cooperative Fishery Unit, Tucson. 

Jerry C. Tash. 

Hydrobiologia. 38 (1): 93-121. 1971. Illus. Maps. 
German summary. 

Identifiers: Alaska, Brackish, Cape-Thompson, 
Cyclops-Magnus, Cyclops-Scutifer, Daphnia-Mid- 
dendorffiana, Diaptomus-Arcticus, Diaptomus- 
Pribilofensis, Eurytemora-Canadensis, Eu- 
rytemora-Gracilicauda, Fresh, Heterocope-Sep- 
tentrionalis, Holopedium-Gibberum, Limno- 
calanus-Johanseni, Northern, Plankton. 


A survey was made of the occurrence of zooplank- 
ton in fresh and brackish waters at Cape Thomp- 
son, Alaska between June 28, 1960 and Aug. 7 
1971. Fourteen spp. of Cladocera and 38 spp. of 
Copepoda (13 Calanoida, 11 Cyclopoida and 14 
Harpacticoida) were distinguished in collections 
from 10 lakes, 8 lagoons, and 111 pools. Males of 
Daphnia middendorffiana are illustrated and their 
geographical significance discussed. Cyclops scu- 
tifer had the only hibernal developmental cycle; all 
others had developmental cycles during early 
summer or throughout the summer and fall. Rela- 
tively complete seasonal developmental cycles are 
presented for Holopedium gibberum, Daphnia 
middendorffiana, Heterocope septentrionalis, Eu- 
rytemora canadensis, E. gracilicauda, Limno- 
calanus johanseni, Diaptomus pribilofensis, D. 
arcticus, Cyclops scutifer, and C. magnus.--Copy- 
right 1971, Biological Abstracts, Inc. 

W72-06131 


DISTRIBUTION OF KARST FORMS IN CON- 
NECTION WITH GEOMORPHOLOGY OF THE 
SOUTHERN PART OF THE PINAR DEL RIO 
PROVINCE OF CUBA (RASPREDELENIYE 
KARSTOVYKH FORM V_ SVYAZI_ §S 
OSOBENNOSTY AMI MORFOSTRUKTUR- 
NOGO PLANA TERRITORII (NA PRIMERE 
KUBY , YUG PROVINTSII PINAR-DEL’-RIO)), 
Moscow State Univ. (USSR). Chair of 
Geomorphology. 

For primary bibliographic entry see Field 02F. 
W72-06144 


THE PRESSURE OF FLOATING ICE-FIELDS 
ON PILES, 

Technische Hochschule, Hanover (West Ger- 
many). Franzius-Institut fuer Grund- und Wasser- 
bau. 

For primary bibliographic entry see Field 08B. 
W72-06154 
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WATER CYCLE—Field 02 
Estuaries—Group 2L 


DETERIORATION AND RESTORATION OF 
COASTAL WETLANDS, 
pm ong State Univ., Baton Rouge. Coastal Stu- 
S. M. Gagliano, H. J. Kwon, and J. L. van Beek. 
In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume, 3; American Society of Civil 
, New York, NY, p 1767-1781, 1970. 8 
fig, 18 ref. Army Corps of Engs Contract DACW 
29-69-C-0092. 


Descriptors: *Mississippi River, *Sedimentation, 
*Deltas, *Estuaries, *Saline water intrusion, Ero- 
sion, Sediment transport, Water management (Ap- 
plied), Wetlands, Coastal engineering. 

Identifiers: Mississippi delta. 


Coastal Louisiana wetlands are a product of Mis- 
sissippi River delta building. The building process 
was a gradual one, for riverine and marine 
processes were very nearlh balanced. In modern 
times man’s use of the area (flood control, naviga- 
tion improvement, exploitation of petroleum and 
other minerals, road building, and others), has 
seriously altered the natural balance. As a result, 
overbank flooding has been virtually eliminated 
and river flow is confined to channels discharging 
into the outer shelf area. Most transported sedi- 
ment is now deposited in the deep Gulf of Mexico 
or along the continental shelf. Saltwater en- 
croachment in the delatic estuaries has been detri- 
mental to fauna and flora. Even though considera- 
ble sediment deposition has resulted from the 
historic Atchafalaya River diversion and growth of 
subdeltas, comparative map studies indicate a net 
land loss rate of 16.5 5% miles/year during the last 
25 to 30 years. A dynamic management plan is 
proposed. Controlled flow into estuaries will 
reduce salinity encroachment and supply badly 
needed nutrients. Natural subdeltas are amenable 
to environmental management; salinities and sedi- 
ment deposition may be manipulated to enhance 
desired conditions. (See also W72-03078 thru W72- 
03114, W72-03572 thru W72-03607, and W72-06151 
thru W72-06187) (Knapp-USGS) 

W72-06161 


RESEARCH FOR THE COASTAL AREA OF 
THE DELTA REGION OF THE NETHER- 
LANDS, 

Delta Project, The Hague (Netherlands). Hydrau- 
lics Dept. 

J. J. Dronkers. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1783-1801, 1970. 7 fig, 
18 ref. 


Descriptors: *Coastal engineering, *Sedimenta- 
tion, *Coasts, Deltas, Estuaries, Beaches, Waves 
(Water), Sediment transport, Geomorphology, 
Land forming. 

Identifiers: Europoort (Netherlands). 


Closing of the various sea-arms in the Deltaplan, 
the building of sluices, and the construction of Eu- 
roport Harbour will cause great changes in the 
hydraulic and morphologic situations along the 
southwestern part of the Netherlands. Model stu- 
dies were made of the conditions of beaches and 
dunes, discharge of the sluices, and navigation. 
The length scales are 1:640 in the horizontal plane, 
and 1:64 in the vertical. Net-sand transport was 
estimated by study of the changes in the shape of 
the bottom, as obtained from periodically repeated 
soundings, combined with knowledge of tidal cur- 
rents and wave action. The results of the 
soundings also give information for the estimation 
of changes of bottom morphology. Along the Delta 
coast the soundings are repeated every three 
months, or at shorter intervals in regions where 
sand movement is considerable. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06162 








Field O2—WATER CYCLE 
Group 2L—Estuaries 


NATURAL FLUSHING ABILITY IN TIDAL IN- 
LETS 
Laboratorio Nacional de Engenharia Civil, Lisbon 


(Portugal). 

I. B. Mota Oliveira. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1827-1845, 1970. 12 fig, 
3 ref. 


Descriptors: “*Inlets (Waterways), *Sediment 
transport, *Tides, *Currents (Water), Scour, Bed 
load, Velocity, Slopes, Waves (Water), Seiches. 
Identifiers: Tidal inlets. 


Variation of natural flushing ability of tidal inlets 
with the degree of shoaling was studied, assuming 
that water-level fluctuations in the lagoon are 
uniform. Natural flushing ability is proportional to 
the bed-load capacity of tidal currents and this 
capacity can be characterized both by the hydrau- 
lic power consumed in the connecting channel and 
by the 3rd or 6th power of the mean velocity. In- 
fluence of the slope of the lagoon banks and of the 
inner head losses was also analyzed. The slope of 
the lagoon banks or the existence of areas over- 
flowed and uncovered during tidal cycle increase 
the bed-load capacity of the ebb currents as com- 
pared to the flood ones, and thus improve the 
natural flushing ability of the inlet. The existence 
of head losses in the lagoon and the effect of 
propagation of the tidal wave decrease the tidal 
prism and the integral bed-load capacity of the 
tidal currents, but improve the ebb capacity as 
compared to that of the flood. This has a favorable 
influence on the natural flushing conditions of the 
inlet. (See also W72-03078 thru W72-03114, W72- 
03572 thru W72-03607, and W72-06151 thru W72- 
06187) (Knapp-USGS) 

W72-06164 


MATHEMATICAL MODEL OF MIXING IN 
NEW HAVEN HARBOR, 

Disko (M.) Associates, West Orange, N.J. 

For primary bibliographic entry see Field OSB. 
W72-06165 


FLUSHING PATTERN OF NON-REACTIVE EF- 
FLUENTS, 

Louisiana State Univ., 
Civil Engineering. 

For primary bibliographic entry see Field 05B. 
W72-06166 


Baton Rouge. Dept. of 


THE MEASUREMENT OF TIDAL WATER 
TRANSPORT IN CHANNELS, 

Institute TNO of Applied Physics, Delft (Nether- 
lands). 

R. E. Klein. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1887-1901, 1970. 9 fig, 8 
ref. 


Descriptors: *Discharge measurement, *Stream 
gages, *Electrical studies, *Electric currents, Cur- 
rent meters, Electric fields, Streamflow. 
Identifiers: *Netherlands. 


Electromagnetic streamflow measurement uses 
the electric potential difference between two 
points in the bottom, near the moving water. The 
potential difference has a natural cause: the water, 
an electric conductor, has an induced electric cur- 
rent because it moves in the magnetic field of the 
earth. The measurement is possible if there is a 
method of eliminating some disturbances and elec- 
trical background-noise. Two such measuring 
systems as applied in The Netherlands are 
described. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06167 


WATER CURRENT METER FOR MEAN FLOW 
MEASUREMENTS, 
National ‘Aeronautics and Space Administration, 


Langley Station, Va. Langley Research Center. 
For primary bibliographic entry see Field 07B. 
W72-06168 


TRAPPING OF OUTFALL CONSTITUENTS BE- 
HIND SILLS, 

Norges Tekniske Hoegskole, Trondheim. River 
and Harbor Lab. 

For primary bibliographic entry see Field 05G. 
W72-06169 


SUSPENDED LOAD CALCULATIONS IN A 
TIDAL ESTUARY, 
Manchester Univ. ” (England). Dept. of Civil En- 


gineering. 
B. A. O’Connor. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1931-1950, 1970. 4 fig, 6 
tab, 16 ref. 


Descriptors: *Suspended load, *Estuaries, *Dis- 
tribution patterns, Dispersion, Sediment trans- 
port, Mixing, Tides, Currents (Water), Sands, 
Silts, Water circulation, Saline water-freshwater 
interfaces. 

Identifiers: Mersey Estuary (England). 


Equations are given to represent the vertical dis- 
tribution of sediment in a well mixed tidal estuary. 
The analysis uses the two dimensional longitudinal 
equation of motion, including the longitudinal 
salinity gradient term. Equations are to represent a 
steady state sediment profile. These are similar to 
the expression used in unidirectional flow. The 
derived equations can be applied to a real estuary, 
subject to certain restrictions on sediment size and 
estuary type. An application of the theoretical 
equations to the Mersey Estuary shows reasonable 
agreement between observed and predicted sedi- 
ment quantities for medium and coarse sand parti- 
cles. Agreement is worst for fine grained sedi- 
ments. Much better results can be obtained by 
using the non-steady one dimensional sediment 
distribution equation in descrete steps throughout 
the tidal cycle. (See also W72-03078 thru W72- 
03114, W72-03572 thru W72-03607, and W72-06151 
thru W72-06187) (Knapp-USGS) 

W72-06170 


MEASUREMENT OF DENSITY CURRENTS IN 
AN IDEALIZED MODEL, 

Technische Hochschule, Hanover (West Ger- 
many). Franzius-Institut fuer Grund- und Wasser- 
bau. 

T. Stuckrath. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
= New York, NY, p 1979-1993, 1970. 9 fig, 
15 ref. 


Descriptors: “Diffusion, *Mixing, *Estuaries, 
*Turbulence, *Saline water-freshwater interfaces, 
Stratified flow, Density stratification, Hydraulic 
models, Model studies, Dispersion, Density cur- 
rents. 

Identifiers: Turbulent diffusion. 


Mixing of salt and fresh water in estuaries of tidal 
rivers is related to two major phenomena: turbu- 
lent diffusion and density currents. The turbulent 
diffusion can be calculated from the horizontal 
and vertical salinity distribution; the density cur- 
rent can be determined from the velocity distribu- 
tion on the vertical axes. (See also W72-03078 thru 
W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 

W72-06173 


24 


MODEL STUDY OF TRANSFORMATION OF 
TSUNAMIS IN URADO BAY, 

Kyoto Univ. (Japan). Disaster Prevention 
Research Inst. 

For primary bibliographic entry see Field 08B. 
W72-06178 


HEAD LOSS AT TSUNAMI-BREAKWATER 


OPENING, 

Ministry of Transport, Yokosuka (Japan). Port and 
Harbour Research Inst. 

For primary bibliographic entry see Field 08B. 
W72-06180 


TIDAL WAVES IN SCHEMATIC ESTUARIES, 
Federal Inst. for Water Works, Hamburg (West 


Germany). 
For primary bibliographic entry see Field 08B. 
W72-06181 


DEFORMATION OF ROTATIONAL TIDAL 
CURRENTS IN SHALLOW COASTAL WATER, 
Strom-und Hafenbau Hamburg (West Germany). 
Forschungsgruppe neuwerk. 

H. Gohren. 

In proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
D C, Volume 3; American Society of Civil En- 
New York, N Y, p2147-2162, 1970. 11 fig, 


Descriptors: *Currents (Water), *Tides, *Con- 
tinental shelf, *Estuaries, Shores, Tidal effects, 
Waves (Water), Surges, Seiches, Sedimentary 


structures. 
Identifiers: *North Sea. 


Along gently sloping coasts of seas having rotary 
tidal currents, the symmetry of the rotary current 
is interrupted where the water is shallow. As a 
result, residual counter currents are formed. The 
dynamics of such a current system are described 
based on current measurements in the Elbe Estua- 
ry (southeastern North Sea). The residual currents 
of this area result in the movement of bottom sedi- 
ment and are probably responsible for a series of 
morphologic features. (See also 
W72-03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 
W72-06182 


RESONANCE IN HARBORS OF ARBITRARY 
SHAPE, 

California Inst. of Tech., Pasadena. W. M. Keck 
Lab. of Hydraulics and Water Resources. 

For primary bibliographic entry see Field 08B. 
W72-06183 


HARBOR STUDY FOR SAN NICOLAS BAY, 
PERU, 

Blume (John A.) and Associates, Engineers, San 
Francisco, Calif. 

For primary bibliographic entry see Field 08B. 
W72-06185 


TIDAL MOTION IN BAYS, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanographic Engineering. 

O. H. Shemdin, and R. M. Forney. 

In Proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
D C, Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2225-2242, 1970. 8 fig, 
2 tab, 9 ref. 


Descriptors: *Tides, *Bays, *Water level fluctua- 
tions, *Sediment transport, Seiches, Surges, Shear 
drag, Fluid friction, Roughness (Hydraulic), Flow 
resistance, Florida, Inlets (Waterways). 
Identifiers: Boca Raton Inlet (Fila). 
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A method is proposed to investigate periodic tidal 
motion in single or multiple basins connected to 
the ocean by an inlet. Non-sinusoidal tidal motion 
in the ocean and square friction law in the inlet are 
both considered. The method is applied to Boca 
Raton inlet, Florida. The calculated tidal elevation 
and velocity in the inlet are found to be in reasona- 
ble agreement with measured values. The bottom 
shear friction coefficient is defined in terms of 
water density, shear stress, and average velocity 
in the inlet. Net transport of sediment into the bay 
is predicted. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06186 


EFFECT OF LONG PERIOD WAVES ON 
HYDROGRAPHIC SURVEYS, 

Army Engineer Div., South Pacific, San Fran- 
cisco, Calif. Coastal Engineering Branch. 

For primary bibliographic entry see Field 02E. 
W72-06187 


AN ACT RELATING TO THE BOARD OF CON- 
SERVATION; DIRECTING THE BOARD TO 
CONDUCT AN ECONOMIC, ECOLOGICAL, 
AND BIOLOGICAL SURVEY OF CHOC- 
TAWHATCHEE BAY TO DETERMINE ITS 
BEST USE OR USES. 

For primary bibliographic entry see Field 06E. 
W72-06232 


MARINE TECHNICIAN’S HANDBOOK - OX- 
YGEN ANALYSIS. 

California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 

For primary bibliographic entry see Field OSA. 
W72-06262 


COBALT AND TANTALUM TRACERS MEA- 
SURED BY ACTIVATION ANALYSIS IN SEDI- 
MENT TRANSPORT STUDIES, 

Interuniversitair Reactor Instituut, Delft (Nether- 
lands). 

For primary bibliographic entry see Field 02J. 
W72-06275 


ECONOMIC EVALUATION OF ZONING AL- 
TERNATIVES IN THE MANAGEMENT OF 
ESTUARINE RESOURCES IN SOUTH 
CAROLINA, 

Clemson Univ., S.C. Water Resources Research 
Inst. 

For primary bibliographic entry see Field 06B. 
W72-06290 


PRINCIPLES FOR LIMITING THE INTRODUC- 
TION OF RADIOACTIVE WASTE INTO THE 
SEA. 

International Atomic Energy Agency, Vienna 
(Austria). Div. of Health, Safety and Waste 
Management. 

For primary bibliographic entry see Field OSB. 
W72-06315 


RADIOECOLOGICAL STUDY OF THE HUM- 
BOLDT BAY MARINE ENVIRONMENT, 
California Univ., Livermore. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field OSB. 
W72-06346 


SEDIMENTATION IN THE KELANTAN DELTA 
(MALAYSIA), 

Centro Interamericano de Fotointerpretacion, 
Bogota (Colombia). 

B. N. Koopmans. 

Sedimentary Geology, Vol 7, No 1, p 65-84, Janua- 
ry 1972. 9 fig, 9 ref. 


tors: “Sedimentation, *Deltas, *Littoral 
drift, “Monsoons, Sediment transport, Shores, 
Waves (Water), Erosion, Sands, Sand spits. 
Identifiers: *Kelantan Delta (Malaysia). 


The Kelantan River (West Malaysia) enters the 
South China Sea through two main channels, the 
Kuala Besar and the Seratus River. An older aban- 
doned channel, at present followed by the Peng 
Datu River, is further to the east. The mouth of the 
Kelantan River has gradually shifted westward 
under the influence of a strong westward beach 
drift generated by the northeast monsoon. This 
westward sand transport along the beach is clearly 
demonstrated by the shifting position of a spit 
which encloses the Bay of Tumpat. Measurements 
on sequential aerial photographs show the spit of 
Pantai Laut has grown 1,240 m westward between 
1949 and 1966 whereas the whole spit gradually 
shifted 630 m landward during this period. 
Processes of erosion and sedimentation along the 
coast are in delicate balance. Retreat of the coast- 
line in several places is counterbalanced by accre- 
tion of land elsewhere. Factors causing inland 
flooding are growth of off-shore and river-mouth 
bars, flattening of river gradient, and water 
storage. (Knapp-USGS) 

W72-06429 


THE NATURE OF CONTEMPORARY SILTS IN 
BRITISH ESTUARIES, 

Atomic Energy Research Establishment, Harwell 
(E id). 

P. Biddle, and J. H. Miles. 

Sedimentary Geology, Vol 7, No 1, p 23-33, Janua- 
ry 1972. 2 fig, 2 tab, 22 ref. 


Descriptors: *Suspended load, *Clays, *Sands, 
*Estuaries, Suspension, Sedimentation, Particle 
size, Tides, Currents (Water). 

Identifiers: Flocs. 


Because of the rapid tidal currents in British estua- 
ries, very large quantities of silt are in transport at 
any time. This material in suspension is responsi- 
ble for the rapid siltation of docks and harbors. 
The suspended material was studied for clues as to 
its mode of transport. In silts from quiet waters 
large sand grains are incorporated in clay flocs; 
normally sands are transported only by currents in 
excess of about | ft/sec. The net density and rate 
of fall of such a floc will obviously be much less 
than that which the large quartz particles present 
would have on their own. This mixed sand-clay 
floc formation therefore explains the transport of 
sand in quiet waters. Samples from a representa- 
tive range of British estuaries were examined. 
Photomicrographs of suspended flocs show large 
sand grains supported in a diffuse clay matrix. The 
larger particles are almost entirely quartz, and the 
clay fraction contains a variable mixture of illite, 
kaolinite, montmorillonite and chlorite. The sedi- 
ments from one uncontaminated estuary showed 
very little clay but abundant detritus from living 
organisms. (Knapp-USGS) 

W72-06430 


PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INLET, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering; and Texas A and M Univ., Col- 
lege Station. Dept. of Oceanography. 

C. Mason, and R. M. Sorensen. 

Available from the National Technical Informa- 
tion Service as COM-71-01019, $3.00 in paper 
copy, $0.95 in microfiche. T A and M Sea Grant 
Publication No TAMU-SG-71-217 (C.O.E. Report 
No 146), August 1971. 166 p, 77 fig, 4 tab, 59 ref, 2 
append. NOAA Grant GH-101. 


Descriptors: *Beach erosion, *Inlets (Waterways), 
*Texas, *Bays, *Gulf of Mexico, Tidal effects, 
Winds, Hurricanes, Storms, Littoral drift, Coasts, 
Environmental effects, Rainfall, Sediment trans- 
port, Currents (Water), Channel morphology. 
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WATER CYCLE—Field 02 
Estuaries—Group 21 


A natural unstable beach inlet connecting East 
Matagorda Bay, Texas, with the Gulf of Mexico 


lic properties of the inlet, and to investigate the in- 
let’s historical stability, as well as its short-term 
response to a number of physical processes. Hur- 


beaches were found to enhance the long-term sta- 
bility of the inlet. During winter months, the rapid 
passage of strong frontal systems and associated 
winds, as well as substantial amounts of rainfall, 
are primarily responsible for the ge ete via- 
bility of the channel boundaries. In the absence of 
such forces, the predominance of littoral drift over 
the limited flushing ability of astronomical tidal 
currents leads to degradation of the inlet channel 


ANOMALIES OF CA (2+) AND SO4 (2-) IN THE 
BARDAWIL LAGOON, NORTHERN SINAI, 
Geological Survey of Israel, Jerusalem. Marine 
Geology Div. 

For primary bibliographic entry see Field 02K. 
W72-06434 


THE ELECTRONIC RECORDING OF PLANK- 
TON ORGANISMS, 

California Univ., Santa Barbara. Dept. of Zoology. 
D. D. Davenport. 

Available from the National Technical Informa- 
tion Service as AD-724 348, $3.00 in paper copy, 
$0.95 in microfiche. Final Technical Report, April 
29, 1971. 7 p. NR 104-028. ONR Contract No 
N00014-69-A-0200-8003. 


Descriptors: *Dinoflagellates, *Behavior, *Saline 
water-freshwater interfaces, Analytical 
techniques, Laboratory tests, Cultures, Light, 
a Temperature, Estuarine environment, 


Identifiers: *Gyrodinium. 


The effects of light, salinity, and temperature are 
related to the normal behavior of plankters at salt 
water-freshwater interfaces. Gyrodinium dorsum, 
the estuarine dinoflagellate, was used in the ex- 
periment. The cultured cell readily crosses a salini- 
ty differential of 5% against gravity, but the ten- 
dency to cross decreases as difference increases. 
Even the most marked salinity difference (20%) 
appears to be no barrier to crossing with gravity, 
although when the cell moves across a difference 
higher than 15% it may be inactivated in such a 
way as to be trapped just below the interface. 


SHORE MANAGEMENT GUIDELINES. 

Center for the Environment and Man, Inc., Hart- 
ford, Conn. 

For primary bibliographic entry see Field 04A. 
W72-06444 


SEDIMENTS AND GROWTH PATTERN OF 
NAVY DEEP-SEA FAN, SAN CLEMENTE 
BASIN, CALIFORNIA BORDERLAND, 
Minnesota Univ., Minneapolis. Dept. of Geology 
and Geophysics. 

For primary bibliographic entry see Field 02J. 
W72-06450 


WETLANDS MAPPING IN NEW JERSEY, 
American Univ., Washington, D.C. Dept. of Biolo- 


By. 
For primary bibliographic entry see Field 07C. 
W72-06462 


ENVIRONMENTAL STUDIES OF MONTEREY 
BAY AND THE CENTRAL CALIFORNIA 
COASTAL ZONE. 

Moss Landing Marine Labs., Calif. 








Field O2—WATER CYCLE 
Group 2L—Estuaries 


Available from the National Technical Informa- 
tion Service as COM-71-00983, $3.00 in paper 
copy, $0.95 in microfiche. Annual Report, July 
1971. 183 p, 35 fig, 26 tab, 169 ref, 6 append. 
NOAA Grant No GH-94. 


Descriptors: *Water resources development, 
*Ecology, *Estuaries, *Hydrologic data, *Califor- 
nia, Surface waters, Environment, Ecosystems, 
Bays, Hydrology, Rivers, Sedimentology, Geolo- 
gy, Climatology, Data collections, Meteorological 
data, Fish, Biological properties, Water quality, 
Surveys. 

Identifiers: *California (Central Coastal Zone). 


Detailed information is provided concerning major 
subdivisions of the Moss Landing Marine Labora- 
tories data collection program in the Central 
California Coastal zone. The environmental stu- 
dies include Monterey Bay, Elkhorn Slough, and 
the Pajaro River. The physical characteristics of 
the study areas are described. Brief notes are pro- 
vided on historical background and on previous 
studies of each area, and a selected list of 
references is furnished. Procedures are outlined 
for organization of the Research Participation 
teams for the data collection program. Also in- 
cluded are procedures for data collection and anal- 
ysis by discipline: fishes, benthic invertebrates, 
plankton, and sediment analysis. Organizational 
and operational procedures are presented for the 
SCUBA Marine Research team, which provides 
diver support for all phases of the program. A 
roster of personnel and their areas of responsibili- 
ty indicates the scope of support provided for this 
program. (Woodard-USGS) 

W72-06464 


DEVELOPMENT OF A SATELLITE 
MICROWAVE RADIOMETER TO SENSE THE 
SURFACE TEMPERATURE OF THE WORLD 
OCEANS, 

North American Rockwell Corp., Downey, Calif. 
For primary bibliographic entry see Field 07B. 
W72-06469 


BEACH AND NEAR-SHORE WATER POLLU- 
TION: RINCON POINT TO POINT MUGU, 
CALIFORNIA, 

Pacific Missile Range, Point Mugu, Calif. 

For primary bibliographic entry see Field OSB. 
W72-06471 


ENVIRONMENTAL DISTURBANCES OF CON- 
CERN TO MARINE MINING RESEARCH, A 
SELECTED ANNOTATED BIBLIOGRAPHY. 
Battelle Memorial Inst., Columbus, Ohio. Colum- 
bus Labs. 

For primary bibliographic entry see Field OSC. 
W72-06473 


A BASIC DESCRIPTION OF SEDIMENT 
TRANSPORT ON BEACHES, 

California Univ., Berkeley. Coll. of Engineering. 
For primary bibliographic entry see Field 02J. 
W72-06482 


UNDERWATER SOIL SAMPLING AND TEST- 
ING, 

San Diego State Coll., Calif. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-06484 


BEACH CUSPS 
CALIFORNIA, 
Naval Postgraduate School, 
Dept. of Oceanography. 

J. L. Brueggeman. 

Available from NTIS, Springfield, Va. 22151 as 
AD-733 176, price $3.00 paper copy; $0.95 
microfiche. M Sc Thesis, June 1971. 159 p, 94 fig, 1 
tab, 43 ref. 


OF MONTEREY BAY, 


Monterey, Calif. 


Descriptors: *Beaches, *Deposition (Sediments), 
*Tidal effects, *Bays, *California, Sands, Waves 
(Water), Erosion, Geomorphology, Analytical 
techniques, Photography, Sampling, Data collec- 
tions, Littoral drift. 

Identifiers: *Monterey Bay (Calif), *Marina Beach 
(Calif), Radiographic study, Cusps, Spits. 


A radiographic study was conducted on im- 
pregnated sand samples taken from beach cusps 
on Marina Beach, Monterey Bay, California from 
September 1970 to April 1971. The microstructure 
consisted of cross-lamination, rhythmic stratifica- 
tion, and distinct mineral layering. Migration of 
these cusps was studied by means of visual obser- 
vations and time-lapse photography. Cyclic 
changes in the cusp profile were found to cor- 
respond with wave action and tidal influences. No 
simple relation between ocean action and cusp 
structure or development was evident. (Woodard- 
USGS) 

W72-06485 


HYDROGRAPHIC OBSERVATIONS IN TAMPA 
BAY AND THE ADJACENT GULF OF MEXICO- 
--1968, 

National Marine Fisheries Service, St. Petersburg 
Beach, Fla. Biological Lab. 

C. H. Saloman, and J. L. Taylor. 

Available from NTIS, Springfield, Va. 22151 as 
COM-71 00968, $3.00 paper copy, $0.95 
microfiche. Data Report No 63, May 1971. 203 p, 2 
fig, 12 tab, 3 ref. 


Descriptors: *Hydrologic data, *Data collections, 
*Bays, *Florida, *Water quality, Chemical analy- 
sis, Water analysis, Water temperature, Dissolved 
oxygen, Turbidity, Light penetration, 
Chlorophyll, Salinity, Hydrogen ion concentra- 
tion, Nitrogen, Phosphorus, Sediments, Ecology. 
Identifiers: *Tampa Bay (Fla). 


This report is the sixth in a series of hydrographic 
observations from Tampa Bay and adjacent 
waters by the staff of the National Marine Fishe- 
ries. Hydrographic data include water tempera- 
ture, salinity, total phosphorus, total Kjeldahl 
nitrogen, pH, dissolved oxygen, turbidity, water 
transparency, ultraviolet absorption, chlorophyll 
A, B, and C, astacin and nonastacin carotenoids, 
and primary productivity based on the chlorophyl! 
A and light- and dark-bottle methods. Methods of 
collecting and analyzing samples are described. 
Tables summarize data collected from 30 per- 
manent stations by mean, range and number of ob- 
servations according to month, year, and area. 
Other tables summarize the mean, range, and 
number of observations of samples taken daily at 
the laboratory dock, weekly from a small embay- 
ment in Boca Ciega Bay where pompano culture 
was studied, and monthly at stations where ul- 
traviolet and primary productivity monitoring con- 
tinues. (Woodard-USGS) 

W72-06486 


STUDY OF THE NEAR SHORE SURFACE 
CHARACTERISTICS OF WINDROWS AND 
LANGMUIR CIRCULATION IN MONTEREY 
BAY, 

Naval Postgraduate School, Monterey, Calif. 
Dept. of Oceanography. 

A. Maratos. 

Available from NTIS, Springfield, Va. 22151 as 
AD-733 197 - Price $3.00. M Sc Thesis, September 
1971. 72 p, 23 fig, 9 ref, 3 append. 


Descriptors: *Water circulation, *Surface waters, 
*Bays, *Winds, *Movement, Data collections, 
Analytical techniques, Aerial photography, Water 
temperature, Thermocline, Vortices, Velocity, 
Deflection. 

Identifiers: *Monterey Bay (Calif). 


Observations of the spacing and angle of win- 
drows (wind-blown patterns on surface waters) 
with respect to the wind speed and direction were 
conducted in Monterey Bay, California, using 


26 


aerial photographs taken of windrow accumula- 
tions on April 13, 20, and 27, and May 3 and 11, 
1971. The spacing of windrows was found to de- 
pend upon wind speed. These windrows are in- 
dicative of the presence of helical vortices in the 
surface waters, and the data support Langmuir’s 
contention that the vortices are wind driven. 
Deflection angles showed small variations to the 
left and right of the wind direction. No correlation 
was found between depth of the thermocline and 
row spacing. The uir circulation in- 
vestigated in Monterey Bay showed a cellular pat- 
tern with vertical velocities of 2.2 cm/sec 
downward in the area of convergence and 0.8 
cm/sec upward in the area of divergence, at a wind 
speed of 6.0 m/sec. (Woodard-USGS) 

W72-06487 


SOME SEISMIC MEASUREMENTS ON THE 
VIRGINIA COASTAL PLAIN-AN EVALUATION 
STUDY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Water Resources Research Center. 

E. S. Robinson, and J. K. Costain. 

Available from the National Technical Informa- 
tion Service as PB-207 869, $3.00 in paper copy, 
$0.95 in microfiche. Research Project Report, May 
25, 1971. 37 p, 15 fig, 2 tab, 6 ref. OWRR A-034- 
VA (2). 


Descriptors: *Seismic studies, ‘*Lithification, 
*Sedimentology, *Coastal plains, *Virginia, 
Hydrogeology, Analytical techniques, Instrumen- 
tation, Aquifer characteristics, Geology, Subsur- 
face investigations, Costs, Surveys, 
Geomorphology. 


Seismic reflection and refraction surveys of sedi- 
ment deposits were made at two sites on the Vir- 
ginia coastal plain during August 1970. Site 1 was 
approximately 5 miles NNE of Franklin, Virginia, 
and site 2 was approximately 3 miles north of 
Boykins, Va. These seismic measurements were 
made in an effort to evaluate the effectiveness of 
modern explosion seismic methods in determining 
the thickness of the unconsolidated coastal plain 
sediments and stratigraphic subdivisions within 
this sedimentary section. The thickness of the 
sedimentary section is approximately 1000 feet at 
site 1 and approximately 500 feet at site 2. These 
sites provide a test of conventional explosion 
seismic methods in two substantially different 
situations as regards total thickness. The composi- 
tion of the unconsolidated sedimentary section is 
similar at these sites, consisting of interbedded 
sand and clay units. Electrical logs from wells 
located within one mile of the seismic survey sites 
provide some independent information about the 
subsurface lithology. The seismic measurements 
were made using a truck mounted exploration 
seismic system equipped for both analog magnetic 
tape and photographic recording. (Woodard- 
USGS) 

W72-06561 


03. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


POND LININGS FOR DESALTING PLANT EF- 
FLUENTS (SUPPLEMENT), 

Bureau of Reclamation, Denver, Colo. 

For primary bibliographic entry see Field OSE. 
W72-05919 


MELTER-CONDENSER OPERATION: THEORY 
AND EXPERIMENT, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

K. A. Smith, and P. L. T. Brian. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
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D.C. 20402. Price $0.35. Office of Saline Water 
Research and Development Progress Report No. 
750, February 1972, 24 p, 8 fig, 8 ref. 14-01-0001- 
1719. 


Descriptors: *Desalination, *Freezing, *Ice, Melt- 
ing, Condensers, Beds, Desalination processes. 


Design and scale-up of freeze-desalination plants 
requires an understanding of the melter-con- 
denser, in which the product ice is melted by direct 
contact with condensing vapor. An earlier theory, 
which has shown the interior of deep ice beds to be 
inaccessible to the condensing vapor, is extended 
beyond the Darcy flow regime and the numerical 
results are presented in graphical form. Data due 
to Petri (Sc. D Thesis, MIT, 1970) on the conden- 
sation of low pressure water vapor in a bed of 
spherical ice particles quantitatively confirm the 
theory. For ice beds composed of platelet-shaped 
particles, the condensation rate is only about one- 
half of the theoretical value and this discrepancy is 
apparently due to difficulties in describing the pro- 
perties of beds produced by anisotropic particles. 
(OSW abstract) 

W72-05920 


EFFECT OF PH AND IONIC STRENGTH ON 
THE CRYSTALLIZATION AND MORPHOLO- 
GY OF POLYMER MEMBRANES, 

Florida State Univ., Tallahassee. 

Leo Mandelkern. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402. Price $0.25. Office of Saline Water 
Research and Development Progress Report No. 
718, September 1971, 8 p, 5 tab. Grant No. 14-01- 
0001-1252. 


Descriptors: *Membranes, *Desalination, *R- 
everse osmosis, *Crystallization, *Permselective 


membranes, *X-ray_ diffraction, Cellulose, 
Polymers. 

Identifiers: “Membrane morphology, *Glass 
transitions, ‘Cellulose acetate, ‘*Cellulose 


triacetate, *Solvent power. 


Research was concerned with the general aspects 
of molecular order and morphology of crystalline 
polymers with particular emphasis being given to 
cellulose acetates of different degrees of substitu- 
tion. The objective was to initiate and develop the 
principles that govern the relationships that exist 
between these structural properties and other 
physical properties such as swelling, permeation 
and selective absorption for this class of polymers 
in membrane form. The crystalline regions are a 
major controller of permeability properties. The 
correlations between annealing, permeability, the 
room temperature transition and melting and 
recrystallization phenomena support this concept. 
(OSW abstract) 

W72-05921 


GROWTH OF ICE IN’ BRINE DROPS 
DISPERSED IN AN ORGANIC PHASE, 

Cornell Univ., Ithaca, N.Y. 

S. Bustany, P. Harriott, R. L. Von Berg, and H. F. 
Wiegandt. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402. Price $1.00. Office of Saline Water 
Research and Development Progress Report No. 
738, December 1971, 90 p, 39 fig, 5 tab, 38 ref. 14- 
01-0001-1141. 


Descriptors: *Desalination, *Freezing, *Ice, Sea 
water, Mathematical models, Ice-brine systems, 
Crystals, Model studies. 

Identifiers: Ice growth, Ice crystal agglomerates. 


An alternate method of freezing for sea water con- 
version and experimental data pertaining to the 
method are presented. In this method, sea water as 
the dispersed immiscible phase moved countercur- 
rently to a cold organic refrigerant. A single drop 
of salt water was suspended in a flowing cold or- 
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ganic liquid, and data for the ice formation rate 
and the ice crystal size were taken. The refrigerant 
undercooling was varied from 0.2 to 2.0C, the salt 
concentration from 0.05% by weight to 4% and the 
drop size from 5.8 to 9.5 mm. The phenomenon of 
the growth and the quality of ice particles obtained 
are described. Large agglomerates almost the size 
of the drops were obtained. The crystals were 
platelets of largest dimension above 1 mm and of 
di ter ratio generally less than 1/3. 

Several ioe ven a models are proposed and 
tested against the data; only one, a model with 
four to eight paralle! plates, correlated well. If the 
model holds true for smaller drops dispersed in bu- 
tane, then, in twenty seconds, one third of a2 mm 
sea water drop is transformed into ice at a nominal 
undercooling of 2.5F. The estimated production 
rate is 200 to 400 Ib ice/ft 3 hr, one order of mag- 
nitude higher than the production rate reported for 
stirred tank crystallizers, which makes this 
method attractive. (OSW abstract) 

W72-05922 





EXPERIMENTAL STUDY OF THE EFFECTS 
OF HYDRODYNAMICS AND MEMBRANE 
FOULING IN ELECTRODIALYSIS, 
Massachusetts Inst. of Tech., Cambridge. 

G. Grossman, and A. A. Sonin. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402. Price $0.50. Office of Saline Water 
Research and Development Progress Report No. 
742, December 1971, 42 p, 11 fig, 1 tab, 38 ref. 
Grant No. 14-01-0001-1721. 


Descriptors: *Desalination processes, *Electrodi- 
alysis, “Membrane processes, *Hydrodynamics, 
Fouling, Electric currents. 

Identifiers: *Membrane fouling. 


Experimental data are presented for the per- 
formance of a multicompartment electrodialysis 
system with laminar flow in plane, unobstructed 
channels. The data include current-voltage charac- 
teristics, current density distributions, and pH in 
the brine and dialysate effluents, for a wide range 
of operating conditions. The results are shown to 
be in good agreement with the theory of Sonin and 
Probstein (Desalination, 5 (1968) 293), provided 
that the membranes are relatively free of surface 
contamination. Fouling of the membrane surfaces, 
induced in these experiments by iron oxide in the 
feed water, is shown to bring about a reduction of 
the limiting current by as much as a factor of two 
below the theoretical value. The magnitude of the 
decrease depends on flow speed and other operat- 
ing conditions. (OSW abstract) 

W72-05923 


RELATION OF WATER MOLECULE COOR- 
DINATION IN POLAR POLYMERS TO 
REVERSE OSMOSIS DESALINATION EFFI- 
CIENCY, 

Amicon Corp., Lexington, Mass. 

H. Strathmann, and R. Devarakonda. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402. Price $0.75. Office of Saline Water 
Research and Development Progress Report No. 
726, December 1971, 80 p, 39 fig, 4 tab, 15 ref. 
Contract No. 14-30-2663. 


Descriptors: *Reverse osmosis, *Desalination, 
*Membranes, *Dialysis, *Permeability, Polymers, 
Films. 

Identifiers: *Poly (Epichlorohydrin), 
*Epichlorophydrin-ethylene oxide copolymers, 
Polymer water, Salt sorption, Water transport, 
Crosslinking. 


Polymer water and salt sorption and permeabilities 
were measured for a series of polymers based on 
poly (epichlorohydrin) or on the copolymer of 
epichlorohydrin and ethylene oxide with various 
ratios of epichlorohydrin to ethylene oxide. Water 
and salt permeabilities were determined in reverse 
osmosis and forward osmosis tests. All polymers 
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gave poor films which were suited for reverse os- 
mosis tests only when crosslinked. Poly 
(epichlorohydrin) and related polymers did not 
prove to be promising candidates for the 

tion of reverse osmosis membranes. (OSW ab- 
stract) 

W72-05924 


POROUS GLASS MEMBRANES FOR REVERSE 
OSMOSIS 


, 
Stanford Research Inst., Irvine, Calif. 
F. E. Littman, F. D. Kleist, and G. A. Croopnick. 
For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402. Price $1.00. Office of Saline Water 
Research and Development Progress Report No. 
720, December 1971, 86 p, 50 fig, 9 tab, 14 ref. 
Contract No. 14-30-2590. 


Descriptors: *Reverse osmosis, *Membranes, 
“Membrane processes, *Permselective mem- 
branes, Saline water, Semipermeable membranes, 
Pressure, Desalination, Phenols. 

Identifiers: *Porous glass membranes, *Glass 
melts. 


This investigation of porous glass as possible 
reverse osmosis membrane material has defined 
the properties of commercially available glass, ex- 
amined its limitations, and developed new materi- 
als having vastly superior properties. Salt rejection 
was improved from 20%-40% to well over 90%, 
flux from 0.1-0.2 gfd up to 2.5 gfd, and service life 
from less than 200 hours to at least 3000 hours. 
Major emphasis was on improving the stability of 
porous glass, since earlier results had indicated a 
limited lifetime of the membrane. The problem 
was approached by investigating several glass 
systems, such as sodium, potassium, and lithium 
borosilicates, and by studying the effect of minor 
additives to the sodium borosilicate glasses. The 
effect of alumina, titania, and zirconia as stabiliz- 
ing agents also was investigated. Lifetime could be 
improved from an initial 200 hours to at least 3000 
hours. The latter result was obtained with 3% zir- 
conia. Experimental melts were made, and their 
phase separation was studied with the electron 
microscope. The removal of the soluble phase was 
investigated using microscope and polariscopic 
techniques. (OSW abstract) 

W72-05925 


WATER AND ENERGY 50 YEARS FROM NOW, 
Ecole Nationale Superieure d’Electronique d’ In- 
formatique et d’Hydraulique, Toulouse (France). 
L. Escande. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 222-229. 


Descriptors: *Energy, *Desalination, *Desalina- 
tion processes, *Fresh water, *Nuclear energy, 
Resources, Evaporation, Condensation, Cost. 
Identifiers: *Energy consumption, *Energy 
sources, Acceptable economic conditions, Low- 
cost energy production. 


Fresh water resources are very limited. The only 
remaining sources are the seas and the oceans. Of 
the various methods available for desalting sea 
water, only evaporation-condensation appears 
feasible. This process allows for the utilization of 
various techniques, thereby cutting down cost and 
consumption of energy. Whatever the method for 
desalting, production of fresh water demands a 
large consumption of energy. The oceans will pro- 
vide the fresh water which man needs, if man has 
enough energy available to extract the fresh water 
under acceptable economic conditions. Each 
source has its limitation: either the source has a 
limited value impossible to exceed (hydroelectrici- 
ty), or the reserves are important but rapidly ex- 
hausted (fossil combustibles), or the sources are 
inexhaustible but very diffused (sun, wind, tides, 
thermal energy of the seas, geothermal energy). 
Nuclear energy has provided the solution to the 
energy problem. Use of nuclear energy in desalting 
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‘water provides low-cost energy production. (See 
W72-05939) (Strachan-Chicago) 
W72-05944 


REVERSE OSMOSIS RENOVATION OF PRI- 
MARY SEWAGE. 

Envirogenics Co., El Monte, Calif. 

For primary bibliographic entry see Field 05D. 
W72-06054 


HEAT TRANSFER TESTING OF ENHANCED 
TUBES, 

Envirogenics Co., El Monte, Calif. 

W. S. Chia 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $0.70. Office of Saline Water Research 
and Development Progress Report No. 733, 
December 1971, 73 p, 12 fig, 1 tab. Contract No. 
14-30-2849. 


Descriptors: *Desalination, *Evaporation, Long- 
tube vertical distillation, Tubes, Heat transfer, 
Flash distillation, Construction materials. 


Comparative overall heat transfer performance for 
six commercial doubly fluted 2-inch diameter 
tubes in vertical thin film evaporation is given. A 
3.5 percent salt solution is evaporated inside the 
tubes while steam condenses on the outside. The 
comparative tests studied the effects of evaporat- 
ing temperature, steam to brine temperature dif- 
ference, brine loading rate per tube and tube wall 
material. A tube fluted by Grob Inc. with 54 flutes 
was the best performer. A tube with 50 flutes 
manufactured by Yorkshire Imperial Metals Ltd. 
was nearly equal. Tube performance was found to 
be significantly higher at higher liquid loadings per 
tube. The effect of brine to steam temperature dif- 
ference was found to be of second order im- 
portance and related to evaporating temperature. 
For the Grob tube in 90-10 copper-nickel and in 
Aluminum-Brass, an empirical multiplier of 1.55 
must be applied to the average tube wall thickness 
to correlate the experimental data by calculations 
using the different metal thermal conductivities. 
Calculation procedures and raw test data are 
given. (OSW abstract) 

W72-06056 


DEVELOPMENT OF ANALYTICAL 
TECHNIQUES FOR THE DETERMINATION OF 
TRACE ORGANIC MATERIALS IN WATER, 
Rocketdyne, Canoga Park, Calif. 

For primary bibliographic entry see Field OSA. 
W72-06362 


FIELD OPERATION OF A 20 GALLONS PER 
DAY PILOT PLANT UNIT FOR’ ELEC- 
TROCHEMICAL DESALINATION OF 
BRACKISH WATER, 

Oklahoma Univ. Research Inst., Norman. 

G. W. Reid, A. M. Stevens, J. P. Abichandani, F. 
M. Townsend, and M. Al-Awady. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.30. Office of Saline Water 
Research and Development Progress Report No. 
293, January 1968. 39 p, 7 fig, 4 tab, 3 ref. 14-01- 
0001-729. 


Descriptors: *Desalination, *Electrodes, 
*Demineralization, *Brackish water, ‘*Elec- 
trochemical process, *Ion exchange, *Ion adsorp- 
tion, Cations, Anions. 
Identifiers: *Process design, 
Murphy process. 


Dacron § sheet, 


A 20-gpd demineralization test cell for desalinating 
brackish waters via the ‘Murphy Process’ was 
built and tested on naturally occurring waters. The 
DC-5 demineralization unit comprised 14 electrode 
pairs plus an anion responsive electrode on one 
end plate and a cation responsive electrode on the 
other end plate. The process may have commercial 


value for producing potable water. The unit mem- 
branes were rugged in performance; the unit has 
operated for 18-20 months without 

loss of capacity. The Faraday efficiency was = 
and the stage removal efficiency reasonable. The 

unit not only adsorbed and desorbed sodium and 
chloride ions but also calcium, magnesium, sulfate 
and bicarbonate ions found in natural waters. 
(OSW abstract) 

W72-06363 


OPERATION OF A _ REVERSE OSMOSIS 
DESALINATION PILOT PLANT. 
Aerojet-General Corp., Azusa, Calif. 


Office of Saline Water Research and Development 
Progress Report No. 213, Sept. 1966. 159 p. 


Descriptors: *Desalination, 
processes, “*Reverse osmosis, “Membranes, 
*Membrane processes, *Pilot plants, *Desalina- 
tion plants. 

Identifiers: *Polyvinylmethy] ether. 


Results are described of test Operations with plate 
and frame reverse osmosis desalination pilot 
plants, each containing 100 sq. ft. of membrane 
area, with a nominal design capacity of 1,000 gpd. 
Results of test operations on both brackish water 
and sea water which were both successfully con- 
verted to potable product water are discussed. The 
longest brackish water test extended over a period 
of five months without replacement of any mem- 
branes. The sea water test conducted at Newport 
Beach, California was limited by the schedule to 
two weeks. A group of experimental tests were 
performed relating desalination cell performance 
to operating variables of brine flow rate, pressure 
and brine concentration. Membranes of different 
permeabilities were used with different feed con- 
centrations, the objective being to obtain the max- 
imum flux for each concentration. The membrane 
permeability was controlled by treatment with low 
concentrations of polyvinylmethyl ether (PVM) as 
a feed additive. These experiments demonstrate 
that the pilot plant cell performance is adequate 
for economical conversion of both sea and 
brackish water. A decrease in membrane flux with 
time was observed and this is discussed in terms of 
the experimental data presented. (OSW) 
W72-06364 


EXPERIMENTAL INVESTIGATION OF 
DIRECT FREEZE SEPARATION PROCESS 
USING REFRIGERANT R-C318 (OC- 
TAFLUOROCYCLOBUTANE), 

Carrier Corp., Syracuse, N.Y. 

C. A. Johnson, S. J. Moore, N. D. Wagaman, and 
D. J. Sandell. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $2.00. Office of Saline Water 
Research and Development Progress Report No. 
256, April 1967. 101 p. 14-01-0001-621. 


Descriptors: *Desalination, *Freezing, *Seconda- 
ry refrigerant. 

Identifiers: *R-C318, 
Direct contact freezing. 


*Octaflurocyclobutane, 


A laboratory study was made to determine the size 
of ice crystals which can be made by direct contact 
of saline water with R-C318. The use of R-C318 as 
a secondary refrigerant in a freezing process for 
desalting was demonstrated and a 37,000 gpd pilot 
plant was designed. A multistage flash precooler 
was operated. Bench-scale tests demonstrate that 
water high in calcium sulfate (Roswell, New Mex- 
ico water) the freezing process operated without 
precipitation of hardness salts on heat transfer sur- 
faces. (OSW) 

W72-06365 


FOURTH ANNUAL REPORT BRACKISH 
WATER CONVERSION DEMONSTRATION 
PLANT, WEBSTER, SOUTH DAKOTA, 
Mason-Rust, Louisville, Ky. 
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R. A. Ackerman, J. S. Nordin, and J. E. Gugeler. 


DC. 20402 - Price $0.65. Setice of Saline Water 
Research and Development Progress Report No. 
241, 1967. 108 p. 14-01-001-225. 


Descriptors: *Electrodialysis, *Brackish water, 
Water chemistry, Water purification, Water 
economics. 

Identifiers: Water conversion. 


66 is described. Sixteen projects under the heading 
of experimental engineering are briefly described. 
An economic evaluation includes capital costs, 
production costs, total investment costs, operating 
costs, trial balance and ledger summary. (OSW) 
W72-06366 


SECOND ANNUAL REPORT SALINE WATER 
DEMONSTRATION PLANT NO. 3, WEBSTER, 
SOUTH DAKOTA, 

Mason-Rust, Lexington, Ky. 

J. J. Sloan, and J. E. Gugeler. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.55. Office of Saline Water 


Research and Development Progress Report No. 


132, Sept. 1964. v.p. 14-01-001-225. 


Descriptors: *Electrodialysis, Brackish water, 
Water chemistry, Water purification, Water 
economics, *Desalination. 

Identifiers: Water conversion. 


The operating and maintenance history during FY 
63 is described for a 250,000 gal/day electrodialy- 
sis brackish water conversion plant. Process 
analyses cover 250 cell pair stacks, film history, 
routine stock flushing, polarity reversal, and scal- 
ing in the cathode area. Appraisals cover Fe - MN 
pretreatment system, temp. recorders, polarity 
reversal units, perimeter gaskets and membranes. 
An economic evaluation includes capital invest- 
ment, production costs, comparison with a ‘nor- 
malized’ ED plant, trial balance and ledger sum- 
mary. (OSW) 

W72-06367 


THEORY OF LIQUIDS, 

Waterloo Univ. (Ontario). 

For primary bibliographic entry see Field 01B. 
W72-06368 


METHODS FOR THE DETERMINATION OF 
TRACE ORGANIC MATERIALS IN WATER, 
Rocketdyne, Canoga Park, Calif. 

I. Lysyj, K. H. Nelson, and P. R. Newton. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.30. Office of Saline Water 
Research and Development Progress Report No. 
239, 39 p, 5 fig, 7 tab. 14-01-0001-332. 


Descriptors: *Water analysis, *Analysis, * Analyti- 
cal techniques, *Chromatography, Gas chro- 
matography, Organic compounds, Organic matter, 
Water properties, Municipal water. 

Identifiers: *Analytical methodology, *Pyrolysis, 
Waste water reclamation efficiency, Characteriza- 
tion of surface waters, Organic content of mu- 
nicipal water supplies. 


The purpose was the development of analytical 
methodology for the determination of organics in 
water as it relates to the problem of water 
desalination. The principal objective was the 
development of instrumental means for the rapid 
determination of the total organic content in water 
matrices. The applicability of this effort includes 
the quality control of product water, the chemical 
characterization of source waters, and the effect 
of natural organic materials on the efficiency of 
the desalination processes. Gas chromatographic 
separation and hydrogen flame ionization detec- 
tion have been combined with pyrolysis for the 
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rapid direct measurement of the total organic con- 
tent of water at the parts per million concentration 
level. Following the pyrolysis of the organics in 
the presence of the water at 800 deg C, the 
methane produced is separated from the water and 
other pyrolytic fragments on a porous glass 
column for measurement with a hydrogen flame 
ionization detector. A modification of this 
procedure, which provides higher sensitivity and 
more uniform response for a greater number of or- 
ganic compounds, employs steam as a carrier gas, 
and a glass bead column. In this method, no 
separation is achieved and all pyrolytic fragments 
of organic materials are detected as a single peak. 
The methods and instrumentation have been util- 
ized for a number of hydrologic surveys and field 
studies. These include (1) the study of the efficien- 
cy of the advanced wastewater reclamation 
processes at the Pomona and Santee projects, (2) 
the chemical characterization of some surface 
waters in Los Angeles county, and (3) the survey 
of the organic content of selected municipal water 
supplies in Southwest and Pacific Coast regions of 
the United States. (OSW) 

W72-06369 


DEMINERALIZATION OF SALINE WATER BY 
ENVIRONMENTALLY MODULATED ADSORP- 
TION, 

Marquardt Corp., Van Nuys, Calif. 

A. M. Johnson. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.40. Office of Saline Water 
Research and Development Progress Report No. 
218, Nov. 1966. 58 p, 23 fig, 21 ref. 14-01-0001-433. 


Descriptors: *Desalination, *lon exchange, *Elec- 
trochemistry, *Ion adsorption. 

Identifiers: *Sirotherm process, *Weiss process, 
*Thermally modulated ion adsorption, Conductive 
ion exchange resins. 


Studies are described leading toward the develop- 
ment of a thermally modulated adsorption process 
for desalting water. The main objectives of this ef- 
fort were to achieve small operating and invest- 
ment costs by the use of inexpensive bulk adsor- 
bents and simple equipment, while at the same 
time utilizing a cheap form of energy to drive the 
desalination process. The technical feasibility of 
the process has been demonstrated at performance 
levels which suggest favorable economic projec- 
tions for desalting brackish water. Most of the stu- 
dies which have been carried out, however, have 
been directed toward gaining a better understand- 
ing of the process in question and toward the 
development of improved ionic adsorption materi- 
als. (OSW) 


W72-06370 
SIMULTANEOUS DEVELOPMENT OF 
VELOCITY AND CONCENTRATION 


PROFILES IN REVERSE OSMOSIS SYSTEMS, 
Clarkson Coll. of Technology, Potsdam, N.Y. 

S. Scrinivasan, Chi Tien, and W. N. Gill. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.30. Office of Saline Water 
Research and Development Progress Report No. 
243, March 1967. 37 p, 13 fig, 5 tab, 8 ref. 14-01- 
0001-664. 


Descriptors: *Desalination, *Reverse osmosis, 
*Mathematical studies, *Boundary layers, *Mem- 
brane processes, *Laminar flow. 

Identifiers: *Velocity profile, *Concentration 
profile, *Concentration polarization, *Mathemati- 
cal analysis. 


A mathematical analysis for the simultaneous 
development of the velocity and concentration 
profiles in a reverse osmosis system consisting of 
two parallel flat membranes is presented. This 
analysis, based on boundary layer theory, takes 
into account the non-linear effects created by the 
fact that the water flux produced varies in the lon- 
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gitudinal direction. The initial velocity and concen- 
tration profiles are assumed to be uniform and the 
analysis is restricted to two dimensional, steady 
state laminar flows with constant physical proper- 
ties. The momentum and diffusion equations, cou- 


SCALE CONTROL IN SEA WATER EVAPORA- 


TORS, 

California Univ., San Diego, La Jolla. 

Stewart F. Mulford. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.60. Office of Saline Water 
Research and Development Progress Report No. 
133, November 1964. 113 p. 


peng *Sea water, *Scaling, *Cleaning, 
*De 

Identifiers: *Sea water conversion, *Chemical 
cleaning, Sea water distillation, Sea water 
evaporation. 


The nature and importance of deposits of foreign 
matter, known as ‘scale,’ on heat transfer surfaces 
of distillation equipment used to make fresh water 
from sea water are described. Methods of prevent- 
ing, controlling, and/or removing scale deposits 
are discussed in terms of theory and of commer- 
cial practice. A multistage flash distillation plant of 
one million gal/day, built and operated under the 
supervision of the U.S. Dept. of the Int., Office of 
Saline Water, is described. Tests with two dif- 
ferent treatments of the sea water feed, consisting 
of (1) the addition of ‘Hagevap’ (a proprietary 
mixt. the principal constituent of which is sodium 
polyphosphate) and (2) of concentrated sulfuric 
acid, are described and the results analyzed. The 
“Hagevap’ treatment retarded the deterioration of 
overall plant thermal performance to less than 5% 
per month of operation. The acid treatment effec- 
tively prevented deterioration of plant thermal 
economy in the normal operating ranges of temp. 
and brine concn. With the acid treatment, scaling 
limits at extended ranges of temp. and brine concn. 
were explored. (OSW) 

W72-06372 


MULTICOMPONENT ION EXCHANGE IN 
FIXED BEDS OPERATED UNDER EQUILIBRI- 
UM CONDITIONS, PART I GENERAL PRO- 
PERTIES OF UNIFORMLY PRESATURATED 
BEDS RECEIVING FEED OF CONSTANT COM- 
POSITION, 

California Univ., Berkeley. Sea Water Conversion 
Lab. 


Gerhard Klein, Daniel Tondeur, and Theodore 
Vermeulen. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.40. Office of Saline Water 
Research and Development Progress Report No. 
172, June 1966. 59 p, 11 fig, 18 ref. 14-01-0001-358. 


Descriptors: ‘Desalination processes, ‘*Ion 
exchange, * Absorption, *Separation techniques. 
Identifiers: *Fixed-bed columns, *Concentration 
profile, *Multicomponent diffusion, Diffusion 
fluxes. 


A theoretical analysis of multicomponent ion 
exchange in fixed beds is exposed in terms of 
dimensionless parameters. Uniform presaturation 
and constant feed composition are assumed. Rules 
for outlining overall concentration profiles are 
presented. They predict the number of zones of 
constant composition ("plateau zones’); the depen- 
dence of the sign of the slope of concentration- 
profile curves on the position of each component 
in the relative-affinity series; the order in which 
the concentrations of various components can 
become zero; and indicate the proper selection of 
roots obtained in calculating a throughput parame- 
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ter. Differences are discussed between the integral 


concentration discontinuities, and (3) the composi- 
tion of plateau zones. Where all of the components 
Present in a transition zone ("boundary’ of chro- 
matography) are also present in the adjacent 
plateau zones, approximate ideal extrapolation of 
the profile curves of one component to zero con- 
centration is shown to facilitate calculation. Appli- 
cation of these methods is illustrated in examples. 
The profiles obtained are readily convertible into 
effluent-concentration histories. (OSW) 
W72-06373 


MULTICOMPONENT ION EXCHANGE IN 


UM CONDITIONS, PART II CONSTANT- 
-SEPARATION-FACTOR SYSTEMS, 

California Univ., Berkeley. Sea Water Conversion 
Lab. 

Gerhard Klein, Daniel Tondeur, and Theodore 
Vermeulen. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.55. Office of Saline Water 
Research and Development Progress Report No. 
173, June 1966. 99 p, 27 fig, 9 ref. 14-01-0001-358. 


Descriptors: ‘Desalination processes, *Ion- 
exchange, * Adsorption. 

Identifiers: *Fixed-bed columns, *Concentration 
— *Multicomponent diffusion, Diffusion 
luxes. 


The theory for multicomponent ion exchange in 
fixed beds has been generalized to include the 
response of a uniformly presaturated column to 
any step change in feed composition. Equilibrium 
behavior governed by constant-separation-factor 
isotherms is assumed. General analytic solutions 
of the simultaneous material balance and equilibri- 
um relations are provided. These solutions, 
together with the boundary and initial conditions, 
are used to determine overall concentration 
profiles or histories. Quantitative calculation 
methods developed include algebraic solutions, 
and a graphical solution applicable to ternary 
systems. A system of enumeration and classifica- 
tion of distinct concentration-profile types is 
presented to permit rapid construction of sche- 
matic profile patterns. The calculation methods 
are illustrated by a series of numerical threeand 
four-c« examples. (OSW abstract) 
W72-06374 





SCALE CONTROL FOR SALINE WATER CON- 
VERSION DISTILLATION PLANTS, 
Baldwin-Lima-Hamilton Corp., Philadelphia, Pa. 
Robert A. Tidball, and A. N. Rogers. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.40. Office of Saline Water 
Research and Development Progress Report No. 
186, April 1966. 18 p, 23 fig, 11 tab. 14-01-001-230 
and 14-01-0001-304. 


Descriptors: *Desalination, Flash distillation, 
*Scaling, Calcium sulfate, *Heat exchangers, 
*Desalination plants. 

Identifiers: *Anti-scaling compounds, *Vertical 
tube evaporators. 


Tests were performed to evaluate six scale control 
methods. Five were used with a six-stage flash 
plant - (1) proprietary anti-scaling compounds, (2) 
calcium carbonate sludge recirculation, (3) calci- 
um sulfate sludge recirculation, (4) sulfuric acid 
with calcium sulfate sludge recirculation, and (5) 
pH control. The sixth method, pH control with 
hot-end calcium sulfate sludge addition, was 
tested in a long tube vertical evaporator. Method 
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(1) resulted in soft deposits on heat exchange sur- 
faces, (2) 1.5 - 2.0 weight percent calcium car- 
bonate at six feet per second velocity prevented 
loss in heat transfer up to 285 deg F, (3) not suc- 
cessful, (4) not successful, (5) long term operation 
without scale, (6) operated successfully. (OSW ab- 
stract) 

W72-06375 


AN INVESTIGATION OF THE SOLUBILITY OF 
CALCIUM SULFATE IN SEAWATER CONCEN- 
TRATES AT TEMPERATURES FROM AM- 
BIENT TO 65 DEGREES C, 

American Machine and Foundry Co., Springdale, 
Conn. Research and Development Div. 

Lloyd Shaffer. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.45. Office of Saline Water 
Research and Development Progress Report No. 
191, May 1966. 77 p, 14 fig, 6 tab, 12 ref. 


Descriptors: *Desalination, *Scaling, *Calcium 
sulfate, Chemical properties, Sea water, *Crystal- 
lization, Solubility, Nucleation. 


The crystallization of solids from concentrated 
seawater brines was investigated. Calcium sulfate 
dihydrate precipitates as decarbonated seawater is 
evaporated at 35-60 deg C. The molal solubility 
product of dihydrate is 0.00151 at 20 deg C, 
0.00164 at 40 C, and 0.00156 at 60 C. The solubility 
product of dihydrate at 40 deg C is 0.00164 in nor- 
mal seawater, 0.00342 in 3x seawater and 0.00385 
in 6x seawater. In 6x seawater the solubility 
product increases with temperature from 0.00358 
at 20 deg C to 0.00385 at 40 deg C and to 0.00441 at 
60 deg C. (OSW abstract) 

W72-06376 


SOLAR DISTILLATION UTILIZING MULTI- 
PLE-EFFECT HUMIDIFICATION, 

Arizona Univ., Tucson. 

Carl N. Hodges, T. Lewis Thompson, John E. 
Groh, and Donald H. Frieling. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $1.00. Office of Saline Water 
Research and Development Progress Report No. 
194, May 1966. 159 p. 14-01-0001-247. 


Descriptors: *Solar distillation, “Evaporator, 
*Humidification, Heat transfer, Desalination 
plants. 

Identifiers: *Solar collectors, Cost, Puerto 


Penasco plant, Cost optimization, *Multiple-effect 
humidification. 


A multiple-effect solar distillation system is 
described. A pilot plant was constructed and 
operated at Puerto Penasco, Sonora, Mexico. The 
pilot plant produced over 3,000 gallons per day of 
distilled water from a 10,400 square feet of solar 
collector area. A preliminary economic analysis is 
given which compares projected costs with those 
of the simple solar still. (OSW abstract) 

W72-06377 


MASS TRANSFER IN CAPILLARIES AND 
POROUS MEDIA, 

Syracuse Univ. Research Inst., N.Y. 

N. S. Reejhsinghani, R. G. Latini, P. D. Agrawal, 
W.N. Gill, and A. J. Barduhn. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.55. Office of Saline Water 
Research and Development Progress Report, Dec. 
1966. 105 p, 40 fig, 6 tab, 18 ref. 14-01-0001-402. 


Descriptors: *Freezing, *Desalination, *Porous 
media, *Laminar flow, *Mathematical models, 
*Mass transfer, Dimensional analysis, Dispersion. 
Identifiers: *Wash column, *Brine removal, 
*Velocity profiles, *Peclet nos. 


Freezing continues to show promise as a method 
of producing low-cost water from sea water. In 
this process partial freezing of the salt water yields 
a slush of pure ice crystals suspended in brine, and 
in the separation of the ice-brine slurries and the 
subsequent washing of the ice crystals with fresh 
water, brine is displaced from the interstices of the 
particles by the downward flow of fresh water. It 
is desirable to accomplish washing with the least 
loss of fresh water and in an ideal case, a piston- 
like front of descending wash water is preferred. 
However, in porous media, piston flow never oc- 
curs since there is always dispersion in the axial 
and radial directions. Therefore, it is essential to 
understand the transient mechanism of mass 
transfer under the combined effect of forced and 
natural convection flow. The present work was un- 
dertaken to: (a) Develop a mathematical model for 
laminar dispersion in vertical tubes with density 
differences present, and to investigate the parame- 
ters of the system. (b) Obtain experimental data 
when the heavier fluid displaces the lighter and 
vice-versa over a wide range of variables involved. 
(c) Examine the effect of tube diameter, if any, 
under otherwise identical flow conditions. (OSW 
abstract) 

W72-06378 


RESEARCH ON PUMPING UNIT STUDIES, 
FINAL EVALUATION REPORT, 

Bureau of Reclamation, Denver, Colo. 

Carlos G. Bates. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402 - Price $0.65. Office of Saline Water 
Research and Development Progress Report no. 
205, Sept. 1966. 41 p, 15 fig, 8 tab. 14-01-0001-544 
W. O. 2. 


Descriptors: 
paratus, Equipment, 
Costs, Performance. 

Identifiers: *Sea water pumps. 


Desalination, ‘*Desalination ap- 
*Pumps, Pump testing, 


Results of OSW contracts to three pump manufac- 
turers for obtaining realistic data on large pumps in 
materials suitable for desalination plants are re- 
ported. The effect of specific speed on cost, effi- 
ciency and net positive suction head, plot of 
specific speed and sigma; selection of pump types; 
choice of material; depth of pump setting, and 
pump and motor capacities, weights and costs are 
provided. (OSW abstract) 

W72-06379 


FIRST ANNUAL REPORT - BRACKISH WATER 
CONVERSION DEMONSTRATION PLANT NO. 
4, ROSWELL, NEW MEXICO (FOR PERIOD 
MAY 1963 THROUGH JUNE 30, 1964), 

American Hydrotherm Corp., New York. 

P. L. Geiringer, R. F. Royer, L. T. Taylor, and F. 
E. DaHarb. 

Office of Saline Water Research and Development 
Progress Report No 169, (1964), 87 p, 4 tab, 40 fig. 
14-01-001-322. 


Descriptors: *Desalination, Scaling, Equipment, 
Calcium sulfate, *Operation and maintenance, 
*Vapor compression distillation, Desalination 
processes, Pilot plants. 

Identifiers: Pilot plant operations, Roswell (New 
Mexico). 


The first year of operation of the vapor compres- 
sion distillation pilot plant is summarized. Equip- 
ment failure was the principal cause of interrup- 
tion to operations. However, during the period a 
total of 44,500,000 gallons of water was delivered 
to the city of Roswell. The product water con- 
tained about 25 ppm TDS, which is very good 
compared to the normal 1400 ppm of city water. 
(OSW abstract) 

W72-06380 
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EXPERIMENTAL AND ANALYTICAL STUDIES 
OF HEAT TRANSFER IN A FALLING FILM 


SYSTEM, 
Houston Research Inst., Inc., Tex. 
A. E. Dukler, and L. C. Elliott. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402 - Price $0.60. Office of Saline Water 
Research and Development Progress Report No. 
287, October 1967, 115 p, 42 fig, 5 tab, 6 ref. 


Descriptors: Desalination, *Heat transfer, *Thin 
films, *Desalination apparatus, Evaporators, Heat 
exchangers, Distillation. 


Analysis and comparison with theory are given for 
heat transfer coefficients on the condensing side. 
Data are from a smooth 2-in. x 20-ft tube with 
pressures from 3.7 to 65 in. Hg abs. The theory of 
predicting heat transfer by Nusselt gave coeffi- 
cients which are too low. The theory by Dukler 
gave results which agree quite well with the data 
and is recommended for design calculations. Ex- 
planations are proposed to explain differences 
between theory and experiment. The experimental 
effect on heat transfer of up to 6.6 vol % air on the 
air side is given. These are compared with an em- 
pirical relation by Meisenburg et al. and the 
theoretical relation of Colburn and Hougen. The 
Colburn-Hougen relation is far better - predictions 
for the condensing side are about 6% lower than 
the experimental results. Data and analysis for a 
swirl-type inlet device show no evidence of im- 
proved heat transfer. A summary of observations 
of the inside of the 2-in. tube during heat transfer 
under vacuum are given. Surface evaporation was 
the predominant mechanism of heat transfer. 
(OSW abstract) 

W72-06381 


ELECTROCHEMICALLY CONTROLLED ION - 
EXCHANGE, 

Rocketdyne, Canoga Park, Calif. 

S. Evans, M. A. Accomazzo, W. W. Hamilton, and 
J. E. Lewis. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402 - Price $0.50. Office of Saline of Water 
Research and Development 84 p, 20 fig, 17 tab, 5 
ref. 14-01-0001-334. 


Descriptors: *Desalination, *Electrodes, ‘*Ion 
exchange, ‘*Electrochemistry, Cost analysis, 
*Demineralization, *Cations, * Anions. 


The development of a demineralization process, 
best defined as electrochemically controlled ion- 
exchange is described. Essentially undissociated 
fixed groups (e.g., weak acid or weak base) that 
are ionized as a result of the electrochemical reac- 
tions, participate in an ion-exchange process. The 
properties of weak-acid and weak-base ion- 
exchange resins are incorporated into the 
demineralizing electrodes. These include high 
capacity, ease of regeneration, and long-term ser- 
vice life. The electrochemical process is carried 
out in neutral solution since negligible ion 
exchange occurs chemically in neutral solution. 
The results of half-cell studies, (coupling a cation- 
responsive elecode to the Ag-AgCl electrode) per- 
tinent to the development of the mechanism of ca- 
tion exchange, and to the extension of this 
mechanism to include weak-acid, ion-exchange 
resins, are discussed in detail. Techniques to auto- 
matically determine the concentration of chloride 
ion and sulfate ion, developed during this program 
are also presented. A preliminary cost analysis for 
this process, based on present-day results, is 
presented and discussed. (OSW abstract) 
W72-06382 


THE DETERMINATION OF THE INTRINSIC 
CHARACTERISTICS OF REVERSE OSMOSIS, 
Hydronautics, Inc., Laurel, Md. 

C. Elata. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 


ee eae 


O#-~o eRwenonnm Awwe 


egos aa 


£5 


ON - 


, and 


s, U. 
D.C. 
Vater 
ab, 5 


*Ion 
lysis, 


e ion 
lution. 
>ation- 
e) per- 
| of ca- 
f this 
change 
0 auto- 
hloride 
rogram 
ysis for 
ults, is 


20402 Price $0.25. Office of Saline Water Research. 
and Development Progress Report No. 291, Janua- 
ry 1968, 25 p, 3 fig, 1 tab,. 11 ref. 14-01-0001-1305. 


Descriptors: *Membranes, “Reverse osmosis, 
*Desalination, “Membrane processes, *Ion trans- 


port. 
Identifiers: *Transport coefficients, “Differential 
transport equations. 


The derivation of the equations describing the 
transport of water and salt through a non-ideal 
membrane are critically reviewed and further 
developed. Special cases are considered for flow 
through homogeneous, composite and imperfect 
membranes. Methods are listed by which the rele- 
vant intrinsic characteristics of membranes may 
be determined. Differential transport equations 
are: derived for a homogeneous membrane, with 
the coefficients expanded in series of the condi- 
tions of state. The first order form of these equa- 
tions. are integrated to obtain expressions for the 
volume - and saltfluxes in terms of pressure and 
concentration differences across the membrane. 
Special cases under constraint conditions are con- 
sidered, for homogeneous membranes, mem- 
branes in series and for imperfect membranes. 
This development leads to a description of 
procedures by which the transport coefficients 
may be determined experimentally and their possi- 
ble dependence on pressure and concentration 
found. The limitations of the experimental results 
which are obtained from such measurements with 
composite membranes, are clarified. (OSW ab- 
stract) 

W72-06383 


CONDENSER TUBE BUNDLE CONFIGURA- 
TIONS FOR 50-MGD AND _ LARGER 
DESALINATION PLANTS, 

Oak Ridge National Lab., Tenn. 

H. M. Noritake, and R. W. Browell. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $0.65. Office of Saline Water Research 
and Development Progress Report No. 315 
December 1967, 133 p, 12 fig, 3 tab, 19 ref. 14-01- 
0001-534 14-01-0001-537. 


Descriptors: ‘*Desalination, Desalination ap- 
paratus, Computer programs, Distillation, 
Evaporators, *Condensers, Equipment, Design, 
Tubes. 


Mechanical and thermodynamic features are given 
for design of the large tube bundles used in 
desalination plants. Design goals are minimum 
pressure losses, maximum heat transfer, minimum 
shell costs, adequate flow velocities and efficient 
removal of noncondensable gases. Practices fol- 
lowed by four manufacturers of steam condensers 
are given. A computer program is described with 
equations and with methods for designing and cal- 
culating the performance of rectangular and circu- 
lar tube bundles. Appendixes include a description 
of the computer condenser program, the computer 
input data setup, condenser program nomencla- 
ture, a rectangular condenser code, a circular con- 
denser code, and computer code diagnostic state- 
ments. (OSW abstract) 

W72-06520 


FIRST ANNUAL REPORT - OPERATION OF 
THE MULTI-STAGE FLASH DISTILLATION 
PLANT SAN DIEGO, CALIFORNIA. 

Catalytic Construction Co., Philadelphia, Pa. 


For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $3.25. Office of Saline Water Research 
and Development Progress Report No. 615, 
November 1970. 303 p, 37 fig, 53 tab. OSW Con- 
tract 14-01-0001-1736. 


Descriptors: *Operations and maintenance, 
*Management, *Flash distillation, *Desalination, 
Desalination apparatus, Heat exchangers, Pumps, 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 03 


Corrosion, Water treatment, 
Shageinnn, Cobutiteena mitten Sete 


The management, operation, maintenance, physi- 
cal plant, are discussed along with information 
gained in the overall program of advancing the 
state of the art of desalting technology. The plant 
is a 2,500,000-gallon per day full size module of a 
50,000,000-gallon per day multi-stage flash sea 
water desalination plant. The module is operated 
in conjunction with a utility electric power plant. 
The plant is designed to provide meaningful data 
concerning the design and operation of large 
desalination plants including such items as heat 
transfer, equipment and structural design, materi- 
als, cost of providing fresh water, process en- 
gineering, operation of multi purpose plants, and 
equipment performance. (OSW abstract) 
W72-06521 


ABSTRACTS OF LITERATURE ON THE 
DISTILLATION OF SEAWATER AND ON THE 
USE OF NUCLEAR ENERGY FOR DESALTING, 
Oak Ridge National Lab., Tenn. 

K. O. Johnsson, and R. P. Hammond. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $2.00. Office of Saline Water Research 
and me 1970, 280 a Report No. 589, Sep- 
tember 1970, 280 


Descriptors: *Bibliographies, *Distillation 
processes, “Desalination processes, Energy, 

Sites, Sea water, Industries, Nuclear powerplants, 

Nuclear energy. 

Identifiers: *Nuclear desalination, Energy sources 
and utilization. 


Abstracts are given for approximately 1200 arti- 
cles related to the desalination of water. The re- 
port contains information stored in a computerized 
storage and retrieval system on desalination at the 
Oak Ridge National Laboratory. Abstracts are 
grouped into nine categories. Authors and 
keyword indexes to articles referenced are pro- 
vided. Keywords were chosen from a thesaurus 
developed at Oak Ridge to identify content of the 
articles. (OSW abstract) 

W72-06522 


FUNCTIONAL GROUPS AND IONS ON CAR- 
BON SURFACES SUITABLE FOR ION-ADSOR- 
PTION ELECTRODES, 

Oklahoma Baptist Univ., Shawnee. 

J. O. Purdue, W. E. Neptune, B. Yarbrough, D. 
White, and R. Gregg. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $0.15. Office of Saline Water Research 
and Development Progress Report No. 331 April 
1968, 14 p, 3 fig, 2 tab, 2 ref. 14-01-0001-769. 


Descriptors: *Desalination, *Demineralization, 
*Ion exchange, *Electrodes, *Anodes, *Desalina- 
tion apparatus, *Carbon, *Anion exchange. 
Identifiers: *Quaternization. 


Studies are summarized in which attempts were 
made to improve the efficiency of an electrode 
demineralization process for use in desalination by 
increasing the anion exchange capacity of anodes 
prepared from modified carbon black materials. 
(OSW abstract) 

W72-06523 


THE EFFECT OF COMPRESSION ON MEM- 
BRANE PERMEABILITY, 

Cornell Univ., Ithaca, N.Y. 

P. Harriott, and D. L. Michelsen. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $0.40. Office of Saline Water Research 
and Development Progress Report No. 330, April 
1968, 66 p, 10 tab, 25 fig, 47 ref. 14-01-0001-750. 


Saline Water Conversion—Group 3A 


Descriptors: *Reverse osmosis, * i 

*Membrane processes, *Mass transfer, *Compac- 

tion. 

agar “Water flux, *Salt rejection, “Mem- 
brane compaction, *Transport mechanisms, *Cel- 

lophane, Polyvinyl alcohol. 


The object was to analyze the mechanism of mass 
transport cellophane films, and to con- 
sider the film thickness or porosity as an indepen- 
dent variable to be measured and controlled. The 
basic idea was to compress the film between two 
porous plates with a mechanical press, measure 
and control the thickness of the film, i.e. porosity, 
and study the permeation of water and salt through 
the film using water pressure as an independent 
driving force. With this approach the film 
thickness could be measured by strain gages and 
controlled by changes in the mechanical compres- 
sion. The mechanical compression on the film and 
applied water pressure were independent varia- 
bles, although the compression force had to ex- 
ceed the total force from the water pressure. In 
most tests film thickness was maintained constant 
by adjusting the mechanical compression and J1 
and J2 studied as a function of water driving force. 
By maintaining the film thickness constant, an in- 
vestigation was made of the effect of driving force 
and temperature on water and salt flux indepen- 
dently of the film compression normally found in a 
typical reverse osmosis cell. A sequence of tests 
was made to determine the effect of salt concen- 
tration on water flux and salt rejection, again at a 
constant film thickness. (OSW abstract) 
W72-06524 


STUDY OF MICELLAR FORMATION BY 
NATURALLY OCCURRING LIPIDS AND THE 
PROPERTIES OF RECONSTRUCTED LIPID 
MEMB: 


IRANES, 
Albert Einstein Coll. of Medicine, Bronx, N.Y. 
R. Katzman. 

67 PAGES; 19 FIGURES; 10 TABLES. R and D 
Progress Report No. 358. 14-01-0001-1277. 


Descriptors: *Membranes, *Lipids, *Biological 
membranes, Ion exchange, Desalination, Separa- 
tion techniques, Semipermeable membranes. 
Identifiers: *Lipid bilayer, *Micellar formation, 
*Reconstituted lipid membranes, Sulfatides, Tur- 
bidimetric measurements, Phosphatidy] inositol. 


The interaction of phosphatidylinositol with metal- 
lic cations was studied by three methods. (1) 
Hydrogen ion release: Dispersions of 
phosphatidylinositol were adjusted to pH 3.5 and 
increments of electrolyte were added. The quanti- 
ty of H+ released (measured by the quantity of 
tetramethylammonium hydroxide required to 
maintain pH 3.5) followed the order of Ca2+ > 
Mg2+ > K+ > Na+. @ Turbidity: The effective- 
ness of the cations in increasing turbidity was 
Ca2+ > Mg2+ > K+ > Na+ > Li+ choline 
chloride. (3) Coagulation: Dispersions of 
phosphyatidylinositol were coagulated by the ad- 
dition of salts. Analysis of cations in the coagula 
provided a measure of cation selectivity. Sulfatide 
when converted to the sodium salt could be 
dispersed in water by ultrasonic radiation to form 
stable systems. Titrations and reactions with 
metallic cations showed the strongly acidic 
behavior of this lipid. Addition of univalent and 
divalent metal chlorides produced increases in tur- 
bidity and coagulation showing the relative affinity 
of the sulfate group for the cations was Ca2+ > 
Mg2+ > K+ > Na+ > Li+. Analysis of the lipid 
coagulated by adding salts or mixtures of salts 
showed a stoichiometric relation of lipid to cation 
where each Ca2+ and Mg2+ bridges two lipid 
molecules. Selective binding of K+ > Na+ and 
Ca2+ > Mg2+ is found by turbidimetric measure- 
ments and by analysis of coagula. Mixed disper- 
sions of sulfatide with either lecithin or 
cerebroside show cation association by sulfatide 
with inclusion of neutral lipid in coagula. Similari- 
ties are shown by acidic lipids and cation- 
exchange resins with analogous acid groups in 
their reactions with cations. 

W72-06562 








Field O3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


COUPLING PHENOMENA IN SYNTHETIC 
MEMBRANES, 

Harvard Medical School, Boston, Mass. 

S. R. Caplan. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402, Price $1.25. Office of Saline Water 
Research and Development, 122 p, 28 fig, 8 tab, 27 
ref. 14-01-0001-977. 


Descriptors: “Membranes, “Biological mem- 
branes, “Membrane processes, *Separation 
techniques, Permeability, lon exchange, Ion trans- 
port, *Dialysis, Thermodynamics, Enzymes. 
Identifiers: ‘*Piezodialysis, “Active transport 
simulation, *Coupling phenomena, Bound en- 
zymes. 


Pressure dialysis and active transport simulation 
were studied. Both areas involve a fundamental in- 
vestigation of coupling phenomena. Coupling is 
studied in synthetic mosaic arrays, with the object 
of developing basic techniques and principles for 
use in the design and testing of pressure dialysis 
equipment. The nonequilibrium thermodynamics 
of natural and model active transport systems is 
treated in some detail. This treatment provides the 
conceptual background for our current studies of 
the coupling of chemical reactions to flows in 
mosaics of fragmented natural materials, in 
unsymmetrical membranes containing bound en- 
zymes, and in epithelial tissues. (OSW abstract) 
W72-06563 


DEVELOPMENT OF REVERSE OSMOSIS 
DESALINATION MEMBRANES, 

Universal Water Corp., Delmar, Calif. 

S. Manjikian, and C. Allen. 

For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402. 63 pages, 6 figures, 19 tables. 14-01-0001- 
1326. 


Descriptors: *Reverse osmosis, Membranes, 
*Semipermeable membranes, *Permeability, 
Desalination, Separation techniques, Saline water, 
Cellulose. 

Identifiers: *Membrane casting, *Salt rejection, 
*Water flux, Pyridine, Cellulose acetate. 


Exploration and optimization of pyridine as a cast- 
ing solution ingredient showed that pyridine-con- 
taining solutions produced membranes having im- 
proved strength, toughness and elongation. Fabri- 
cation requirements were somewhat different 
from those employed for a standard formamide 
type casting solution. Formulation, evaporation 
time and curing temperature were all more critical 
for solutions containing pyridine. The most valua- 
ble and practical result of pyridine addition is a sig- 
nificantly superior membrane performance at 
higher operating pressures. Membranes made 
from solutions comprising cellulose acetate, 
acetone, glycerol and n-propanol have operating 
characteristics in the same range as formamide 
modified membranes. Membranes of higher selec- 
tivity were attained but only at the expense of flux. 
Studies of quench water temperature show that 
best results are obtained when membranes are 
quenched by immersion in water at 0-2 deg C 
although only slight reduction in selectivity was 
found in standard formamide membranes 
quenched in water up to 23 deg C. Membranes cast 
from solutions containing pyridine showed a sub- 
stantially greater selectivity reduction when 
quenched at 23 deg C. The temperature of the im- 
mersion water is critical for the first few seconds 
after which immersion water temperature seems to 
have little effect on membrane performance. 
(OSW abstract) 

W72-06564 


3B. Water Yield Improvement 


WATER-RESOURCES APPRAISAL OF THE 
GRANITE SPRINGS VALLEY AREA, PERSH- 


ING, CHURCHILL, AND LYONS COUNTIES, 
NEVADA, 

Geological Survey, Carson City, Nev. 

ibliographic entry see Field 04B. 


A WATER YIELD MODEL FOR SMALL 
WATERSHEDS, 
Kentucky Univ., Lexington. Dept. of Agricultural 


Engineering. 
For primary bibliographic entry see Field 02A. 
W72-06284 


SNOW FENCES FOR WATERSHED MANAGE- 


MENT, 

Forest Service (USDA), Laramie, Wyo. Rocky 
Mountain Forest and Range Experiment Station. 
Ronald D. Tabler, and Kendall L. Johnson. 
Proceedings, Symposium on Snow and Ice in Rela- 
tion to Wildlife and Recreation, Ames, Iowa, 
February 11-12, 1971. p 116-121, 3 fig, 6 ref. lowa 
Cooperative Wildlife Research Unit and Iowa 
State University, Ames, Iowa. 


Descriptors: *Snow management, *S 
*Snowdrifts, *Water yield improvement, *Wind- 
breaks, Snow cover, Water yield, Watershed 
management, Streamflow, Snowmelt, Water con- 
servation, Shelterbelts, Blizzards, Winds, Water 
sources, Water equivalent, Water balance, Snow- 
fall, Water storage, Wyoming. 

Identifiers: *Snow fences, Induced snow accumu- 
lation, Blowing snow, Snow transport, Experi- 
mental watersheds. 


Snow fences hold promise on the windswept high 
plains for reducing sublimation losses of wind- 
blown snow, as a water diversion technique, and 
to make subsequent snowpack management feasi- 
ble. A comparison of two adjacent drainages in 
southeast Wyoming suggested that differences in 
water yield and timing might be attributed to the 
relative abundance of barriers trapping wind- 
blown snow. After 9 years of pretreatment mea- 
surements on three small experimental 
watersheds, a snow fence was built on one in 1969. 
Although more years will be required to determine 
the effects of the treatment on water yield and 
snow accumulation, first-year results show the 
snow fence increased peak snowpack water- 
equivalent by 70%. 

W72-06410 


SUPPRESSION OF CHANNEL-SIDE CHAPAR- 
RAL COVER INCREASES STREAMFLOW, 
Forest Service (USDA), Tempe, Ariz. Rocky 
Mountain Forest and Range Experiment Station. 
Paul A. Ingebo. 

J. Soil and Water Conserv. Vol. 26, No. 2, March- 
April 1971. p 79-81, 4 fig. 


Descriptors: *Water yield improvement, *Riparian 
water loss, *Vegetation effects, *Water loss, 
*Chaparral, *Evapotranspiration, *Chemcontrol, 
Brush control, Herbicides, Water conservation, 
Natural use, Watershed management, Stream- 
flow, Runoff, Arizona. 

Identifiers: *Research watersheds, Fenuron. 


Shrubs and trees along well-defined stream chan- 
nels in a 246-acre chaparral-covered watershed in 
central Arizona were suppressed with fenuron in 
1967. Both duration and volume of streamflow in- 
creased in the two years following treatment. 
Streamflow, which is normally intermittent during 
summer and fall, became continuous. Flow in- 
creased 0.63 and 0.97 area inches (32 and 54 per- 
cent) in the two years, or in terms of the treated 
area only (15 percent of the watershed), 4.1 and 6.3 
inches. Most of the increase in volume came dur- 
ing the time of major flows: December-April. 
Shrub and tree kill in the treated area will probably 
exceed 80 percent. Native grasses and forbs are in- 
creasing in the treated area. 

W72-06416 
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EVALUATION OF THE WATER SUPPLY AT 
CUREC. 


SIX SITES IN THE RECREATION 
AREA, COLORADO, 
Geological Survey, Denver, Colo. Water 
Resources Div. 


For primary bibliographic entry see Field 04B. 
W72-06468 


A NATIONAL PROGRAM FOR ACCELERAT- 
ING PROGRESS IN WEATHER MODIFICA- 


TION. 
Interdepartmental —-" for Atmospheric 
Sciences, Washington, D. 


Available from NTIS, Springfield, Va. 22151 as 
PB-202 037 - $3.00 paper copy, $0.95 in microfiche. 
Federal Council for Science and Technology Inter- 


departmental Committee for io 
Sciences Report No 15a, June 1971. 50 p, 7 tab. 


Descriptors: *Weather modification, *Climatolo- 
gy, *Project planning, *Programs, *Reviews, 
Cloud physics, Ecology, Storms, Hydrology, 
Precipitation (Atmospheric), Cloud seeding, Fog, 
Hail, Lightning, Air pollution, Data collections, 
Environmental effects. 

Identifiers: Weather-pollution relationships, Na- 
tional programs. 


A program is proposed for accelerating national 
progress in the management of national resources 
through a structured attack on objectives in the 
area of weather modification. Projects recom- 
mended in the program include Hurricane Modifi- 
cation, Lightning Suppression, Cumulus Modifica- 
tion, Hail Research Experiment, Great Lakes 
Snow Redistribution, and Fog Modification. 
Reviews of weather neiiiesiiens projects include 
Atmospheric Water Resources Management, 
Weather Hazards, Pollution and Weather Rela- 
tionships, Technology and Tools, Ecological and 
Hydrological Aspects, and Socioeconomic and 
Legal Considerations. Specific recommendations 
are made to establish a national depository for 
weather modification data, for the study of and ef- 
fective handling of the socioeconomic legal 
aspects for the future, and for certain ecological 
and acy co studies to be performed. 
) 


RETARDATION OF WATER DROP EVAPORA- 
TION WITH MONOMOLECULAR SURFACE 
FILMS, 

Naval Research Lab., Washington, D.C. Ocean 
Sciences Div. 

For primary bibliographic entry see Field 02D. 
W72-06480 


OSMOTIC WATER STRESS: MESOPHYLL 
SATURATION DEFICIT AND TRANSPIRATION 
RATES OF TAMARISK 

Minnesota Univ., St. Paul. School of Forestry. 

For primary bibliographic entry see Field 02D. 
W72-06542 


3C. Use of Water of Impaired 
Quality 


EFFECT OF SALINE IRRIGATION WATERS 
ON SOIL CHEMICAL CHARACTERISTICS 
AND SOIL PERMEABILITY, 

Ministry of Agriculture, Cairo (Egypt). Soils Dept. 
A. I. Shabassy, A. I. Mitkees, N. Shehata, M. H. 
Selim, and M. El-Hakim. 

Agr Res Rev (Cairo). 47 (1): 1-14. 1969. Illus. 
Identifiers: Adsorption, Alkali, Chemical, Clay, 
Concentration, Exchangeable, Irrigation, Permea- 
bility, Saline, Salt, Sodium, Soil, Soluble. 


Soluble salts increase generally with increase in 
concentration of saline solutions. Under field con- 
ditions, the concentration of the soil solution is in- 
creased by the continual moisture extractions by 
plant roots and by evaporation, thus the use of 
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waters with salt concentrations of 30 or 40 meq/l. 
for irrigation should be confined only in cases 
where they be mixed with the appropriate amounts 

of Nile water. Waters containing 10 meq/l. may be 
used for irrigation especially in soils with good 
drainage. When applying waters containing 10 
meq/L., the increase in ex Na of the soil 
at 25 Na absorption ratio (SAR) level was small 
(only 1.3 meq %), suggesting that little Na is ad- 
sorbed by using dilute solutions of high Na %. The 
Na adsorption increases with the increased con- 
centration of soluble salts as well as with increas- 
ing the SAR. Permeability to water was lowered 


The 
decreased at ESP 9 or 10 to Pie 1/4 (or even less) 
of the untreated sample. An ESP of 10 may be con- 
sidered as a reasonable lower limit for U.A.R. al- 
kali soils, especially for clay soils.--Copyright 
1971, Biological Abstracts, Inc. 
W72-06569 


3D. Conservation in Domestic and 
Municipal Use 


ALTERNATIVE FUTURES AND DISTRIBU- 
TIONAL PLANNING, 

Queens Coll., Flushing, N.Y. 

For primary bibliographic entry see Field 06B. 
W72-05929 


THE SOCIAL IMPLICATIONS OF _ RE- 
SIDENTIAL ENVIRONMENTS, 

North Carolina State Univ., Raleigh. Dept. of 
Architecture. p 

For primary bibliographic entry see Field 06B. 
W72-05930 


THE SELF-SERVICE GROUP IN THE URBAN 
ECONOMY, 

Baruch Coll., New York. 

For primary bibliographic entry see Field 06B. 
W72-05938 


TREATISE ON URBAN WATER SYSTEMS. 
For primary bibliographic entry see Field 06B. 
W72-06102 


METROPOLITAN SUCCESSIVE USE OF 
WATER, 

Colorado Univ., Boulder. Dept. of Civil Engineer- 
ing; and Denver Dept. of Water, Colo. 

For primary bibliographic entry see Field OSD. 
W72-06118 


MANAGEMENT OF MUNICIPAL 
WATERSHED; EXERCISE OF WATER RIGHTS 
RESERVED BY THE GRANTOR OF LANDS 
CONVEYED TO THE UNITED STATES. 

For primary bibliographic entry see Field 06E. 
W72-06238 


FLOOD CONTROL DEVELOPED AND 
OPERATED WITH SIMULATION, 

Los Angeles County Flood Control District, Calif. 
Management Systems Div. 

J. M. Tettemer. 

Engineering Issues - Journal of Professional Ac- 
tivities, American Society of Civil Engineers, No. 
PP1, Proc. Paper 8661, p 55-63, January 1972. 3 fig. 


Descriptors: *Computers, ‘*Flood control, 
*Management, *Simulation analysis, *Planning, 
Public benefits, Costs, Municipal water, Storm 
drains. 


Only long-range planning can provide information 
realistic enough for effective control of com- 
plicated public works programs. The tools and 
techniques of computer simulation were used by 
the Los Angeles County Flood Control District in 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 03 
Conservation in Agriculture—Group 3F 


the planning of the 1970 Bond Issue 
Program for the construction of storm drains as 
flood co: control. This is an eight-year $250,000,000 
program, and needs the frame of reference for ad- 
ministrative and managerial control which only 


benefits of large programs. (Campbell-Cornell) 
'W72-06308 


3E. Conservation in Industry 
PROCEEDINGS - WORKSHOP ON POULTRY 


North Carolina Water Resources Research Inst., 
Raleigh. 

For primary bibliographic entry see Field OSD. 
W72-06288 


MARINE SAND AND GRAVEL MINING INDUS- 
TRY OF THE UNITED KINGDOM, 

Marine Minerals Technology Center, Tiburon, 
Calif 


For primary bibliographic entry see Field 04A. 
W72-06426 


ORE FLUIDS IN THE PORPHYRY COPPER 
DEPOSIT AT COPPER CANYON, NEVADA, 
Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 02K. 
W72-06478 


3F. Conservation in Agriculture 


DYNAMIC SIMULATION OF UNSTEADY 
FLOW OF WATER IN UNSATURATED SOILS 
AND ITS APPLICATION TO SUBIRRIGATION 
SYSTEM DESIGN, 

Texas A and M Univ., College Station. Water 
Resources Inst. 

For primary bibliographic entry see Field 02G. 
W72-05984 


USE OF GROUNDWATER FOR IRRIGATION 
IN 1970, HAMILTON AND YORK COUNTIES, 
NEBRASKA, 

Geological Survey, Lincoln, Nebr. 

For primary bibliographic entry see Field 04B. 
W72-05986 


WATER PROBLEMS AND DEVELOPMENTS 
OF THE PAST, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 04A. 
W72-06004 


COST DEPLETION ALLOWANCES FOR IR- 
RIGATION WATER, 
Oklahoma State Univ., 
Agricultural Economics. 
For primary bibliographic entry see Field 06C. 
W72-06114 


Stillwater. Dept. of 


DANGEROUS GASES IN AGRICULTURE. 
For primary bibliographic entry see Field 05G. 
W72-06130 


EFFECTS OF IRRIGATION OF MUNICIPAL 
SEWAGE EFFLUENT ON SPOIL BANKS, 
Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

For primary bibliographic entry see Field OSE. 
W72-06135 


GROWTH OF PERENNIAL RYEGRASS (LOLI- 
UM PERENNE L.) IN RELATION TO WATER, 


33 


NITROGEN, AND LIGHT INTENSITY: Il. EF- 
FECTS ON DRY WEIGHT PRODUCTION, 


, Rye, Stomatal, Transpiration, Uptake, 
— Weight. 


Lolium perenne was grown in sand pot culture in a 
controlled environment cabinet. A factorial ar- 
rangement of 3 N treatments, 2 soil water levels 
and 2 light intensity treatments were applied and 
the plants were harvested at 33, 46, 60 days from 
germination. Growth analysis showed that N and 
water treatments affected dry-weight production 
by their effects on leaf area duration while the dry- 
weight response to increased light intensity was 
due to an increase in leaf area duration and net as- 
similation rate. The effects of N and water on net 
assimilation rate were small. The rate of transpira- 
tion per unit leaf area increased with light intensity 
associated with greater stomatal aperture and a 
greater vapor pressure deficit. N supply had no ef- 
fect on the rate of transpiration per unit leaf area, 
while increase in water supply slightly increased 
transpiration rate. The effects of N and water on 
total water loss were largely due to their effects on 
leaf area duration. Light intensity also affected 
water loss by its influence on leaf area duration. 
The root weight duration (integral of root weight 
with respect to time) was used in interpreting the 
N uptake by the plants. N uptake was a function of 
external N concentration and at the higher water 
content, uptake per unit root weight duration was 
reduced. This effect was attributed to nutrient 
dilution at the higher water content. Further analy- 
sis indicated that the plants were, in general, una- 
ble to take up N at the rate at which it was con- 
vected to the root system.--Copyright 1971, 
Biological Abstracts, Inc. 

W72-06140 


EFFECTS OF SOIL AND CROP MANAGEMENT 
PRACTICES ON THE REMOVAL OF STRONTI- 
UM-90 BY PLANT UP-TAKE, LEACHING, RU- 
NOFF AND EROSION, 

Ohio Agricultural Research and Development 
Center, Wooster. Dept. of Agronomy. 

For primary bibliographic entry see Field 05B. 
W72-06207 


AN ECONOMIC LAND CLASSIFICATION OF 
THE IRRIGATED CROPLAND IN THE LOWER 
RIO GRANDE BASIN, NEW MEXICO, 

New Mexico State Univ., University Park. Dept. 
of Agricultural Economics. 

For primary bibliographic entry see Field 06B. 
W72-06298 


EFFECTS OF PULVERIZED FUEL ASH ON 
THE MOISTURE CHARACTERISTICS OF 
COARSE-TEXTURED SOILS AND ON CROP 


YIELDS, 

National Vegetable Research Station, Wel- 
lesbourne (England). 

P. J. Salter, D. S. Webb, and J. B. Williams. 

J Agric Sci. 77 (1): 53-60. 1971. Illus. 

Identifiers: Ash, Available, Beet-D, Capacity, 
Carrot-D, Coarse, Crop, Fuel, Lettuce-D, 
Moisture, Pulverized, Radish-D, Red, Soils, Tex- 
tured, Yields. 


Pulverized fuel ash was incorporated into the sur- 
face 30 cm of a sandy loam Soil at rates equivalent 
to 0, 125, 251, 502 and 753 tons/ha and crops of 
carrots, lettuce, radish, and red beet were grown. 
The available-water capacities of the soils treated 
with 251 tons/ha or more of ash were greater than 
the untreated soils; the largest increase (93%) was 
obtained with the highest rate of ash. The in- 
creased amount of available water was retained in 
the soils at matric suctions between 0.05 and 1.0 at- 
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mospheres. Despite the increased amount of 
available water retained in these soils there was 
generally no beneficial effect on crop growth and 
yields.--Copyright 1971, Biological Abstracts, Inc. 
W72-06303 


IRRIGATION PLANNING, 3. THE BEST SIZE 
OF IRRIGATION AREA FOR A RESERVOIR, 
Montana State Univ., Bozeman. Dept. of 
Economics and Agricultural Economics. 

J. Dudley, W. F. Musgrave, and T. Howell. 

Water Resources Research, Vol. 8, No. 1, p 7-17, 
February 1972. 5 fig, 3 tab, 3 ref. 


Descriptors: *Simulation analysis, *Irrigation pro- 
grams, “Irrigation systems, *Decision making, 
*Reservoirs, “Stochastic processes, “Water 
supply, *Water demand, *Fixed costs, *Model 
studies, Costs, Systems analysis, Long-term 
planning. 

Identifiers: Corn. 


A simulation model was used to determine the 
best-sized area to develop for irrigation in con- 
junction with a given dam. The model was applied 
to a hypothetical situation involving the irrigation 
of a single crop, corn. It was assumed that releases 
from the given reservoir, the acreage to be 
planted, and irrigation timing were all controlled 
by one decision maker. Short-run models were 
used to estimate the best area to plant and the best 
way to allocate a quantity of water given a 
stochastic demand and supply. The results of the 
short-run models were incorporated into the long- 
run simulation model. The solutions of the simula- 
tion model were highly sensitive to changes in total 
fixed costs. The costs of applying the model are 
likely to be much less than the penalty of choosing 
suboptimal acreages. The models are capable of 
being elaborated to assist decision making in more 
complex systems than considered in this paper. 
(Campbell-Cornell) 

W72-06306 


BIBLIOGRAPHY ON HYDROLOGICAL CON- 
SIDERATIONS IN (1) WATER RESOURCES 
FOR AGRICULTURE (2) GROUND DISPOSAL 
OF RADIOACTIVE WASTES. 

Bhabha Atomic Research Center. Atomic Energy 
Commission, Bombay (India). 

For primary bibliographic entry see Field 05B. 
W72-06321 


LABORTORY INVESTIGATIONS OF COM- 
BINED VERTICAL FLOWMETER AND FLOW 
CONTROLLERS USED FOR IRRIGATION 
WATER DELIVERY, 

Bureau of Reclamation, Denver, Colo. 

D. B. Garduno, and R. A. Dodge. 

Bureau of Reclamation Report REC-ERC-71-48, 
Dec 1971. 19 p, 16 fig, 1 tab, 5 photo, append. 


Descriptors: *Discharge measurement, Head 
losses, Flow measurement, Water delivery, Water 
measurement, Flow control, Flowmeters, Calibra- 
tions, Tests, Product evaluation, Laboratory tests, 
Field tests, Performance, Vibration. 


Combined rotameter-type flowmeter and flow 
controllers were studied in the laboratory. These 
devices totalize flow, indicate flow rate, control 
flow to preset rates over a large range of line pres- 
sure, and provide shutoff in single units. Head 
loss, accuracy, and operational test were per- 
formed on used devices that had been modified in 
the field to correct totalization inaccuracy noted in 
previous studies. Tests were also performed on 
unused new version devices to check compliance 
with specifications. Further field operation and ex- 
perience are necessary to fully evaluate mechani- 
cal design of the new devices. During laboratory 
tests, operational difficulties such as leakage, 
failure to internally recognize closure initiation, 
and slowness of or even refusing tocontrol flow, 
were experienced with both versions of the device. 
These difficulties were mostly related to low line 


pressure or prior periods of no line pressure. 
Laboratory tests also indicate: that pump opera- 
tions can cause temporary overdelivery. Low head 
conditions and overdelivery in response to pres- 
sure increase should be considered in terms of 
specific project requirements during design. 
(USBR) 

'W72-06396 


REMOTE SENSING OF CROP WATER 
DEFICITS AND ITS POTENTIAL APPLICA- 
TIONS - AN ANNOTATED BIBLIOGRAPHY, 
Texas A and M Univ., College Station. Remote 
Sensing Center. 

For primary bibliographic entry see Field 07B. 
W72-06440 


THE LOOK OF OUR LAND -- AN AIRPHOTO 
ATLAS OF THE RURAL UNITED STATES: THE 
PLAINS AND PRAIRIES. 

Economic Research Service, Washington, D.C. 
For primary bibliographic entry see Field 07B. 
W72-06476 


ANIMAL WASTE MANAGEMENT. 
For primary bibliographic entry see Field 05G. 
W72-06490 


IMPROVED CONTROL OF ANIMAL WASTES, 
Department of Agriculture, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06491 


SUMMARY OF EXISTING STATE LAWS, 
National Association of State Departments of 
Agriculture, Washington, D.C. 

For primary bibliographic entry see Field 05G. 
W72-06493 


STATE REGULATIONS PERTAINING TO 
LIVESTOCK FEEDLOT DESIGN AND 
MANAGEMENT, 

Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

For primary bibliographic entry see Field 05G. 
W72-06494 


MODEL STATE STATUTE FOR ANIMAL 
WASTE CONTROL, 

Council of State Governments, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06495 


STATUS OF DAIRY CATTLE WASTE TREAT- 
MENT AND MANAGEMENT RESEARCH, 
Purdue Univ., Lafayette, Ind. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 05G. 
W72-06501 


CATTLE FEEDLOT POLLUTION, 
For primary bibliographic entry see Field 05SG. 
W72-06502 


POULTRY WASTE MANAGEMENT, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering 

For primary ‘bibliographic entry see Field 05G. 
W72-06503 


SWINE WASTE MANAGEMENT, 

Illinois Univ., Urbana. Dept. of Agricultural En- 
gineering. 

For primary bibliographic entry see Field 05SG. 
W72-06504 


Agricultural 
For primary bibliographic entry see Field 05G. 
W72-06505 


WATER POLLUTION AND THE FARMER, 
Congress, ga D.C.; and House, 
Washington, D 

For primary ibliographic entry see Field 05G. 
W72-06507 


U.S.D.A. TECHNICAL AND FINANCIAL 


For primary bibliographic entry see Field 05G. 
W72-06508 


PROVIDING TECHNICAL AND FINANCIAL 


Farm Credit Administration, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06509 


FINANCIAL ASSISTANCE FOR THE CON- 
STRUCTION AND IMPROVEMENT OF IR- 
RIGATION SYSTEMS, 

New Mexico State Government, Santa Fe. Office 
of State E 

For = bibliographic entry see Field 05G. 
W72-06512 


IRRIGATION INVESTIGATIONS IN OTAGO, 
NEW ZEALAND: VIII. PHYSICAL PROPER- 
TIES OF SOILS OF LOWER WAITAKI PLAINS, 
Department of Agriculture, Mosgiel (New Ze- 
land). Field Research Section. 

G. G. Cossens, D. S. Rickard, and P. D. Fitzgerald. 
N ZJ Agric Res. 14 (3): 539-551. 1971. 

Identifiers: Capacity, Drainage, Holding, Irriga- 
tion, Macro, Moisture, New-Zealand, Otago, 
Physical, Plains, Porosity, Soils, Waitaki. 


Terrace soils of the Lower Waitaki Plains have a 
high volume of stones, ranging from 17.5% to 
61.2% by volume over the 0.24 in. depth. Although 
these soils are silt loams, with a high percentage of 
organic C, the moisture-holding capacity is con- 
siderably reduced by the volume of stones. The 
average available moisture for the 0-12 in. depth is 
1.95 in., considerably lower than that of similar 
soil groups. Soils of the downlands are stone-free 
and have an average moisture of 2.81 in. for the 0- 
12 in. depth. Some of the soils have low 
macroporosity values. in the depths below 4 in. 
Any tendency for the macroporosity to decrease 
after irrigation could result in increased i 
mae cpa yet 1971, Biological Abstracts, 
nc. 

W72-06540 


SOIL SCIENCE WITH ELEMENTS OF GEOLO- 
GY, (IN RUSSIAN), 

For primary bibliographic entry see Field 02G. 
W72-06543 


EXAMINATION OF PATCHES OF SLICK 
SPOTS IN SAKHA AGRICULTURAL EXPERI- 
MENT STATION, 

Ministry of Agriculture, Cairo (Egypt). Soils Dept. 
A. I. Shabassy, A. I. Mitkees, and N. M. Mowelhi. 
Agr Res Rev (Cairo). 47 (1): 15-27. 1969. Illus. 
Identifiers: Agricultural, Alkali, Clay, Dispersion, 
Examination, Gypsum, Irrigation, Patches, 
Permeability, Physical, Sakha, Saline, Slick, Soil, 
Spots, Station, United Arab Republic. 


The slick spots are saline-alkali in the surface 
layers and black alkali in the subsoil and deeper 
layers. This alkalinity causes high dispersion of 
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clay particles towards the deeper layers of the soil 
profile causing compactness, stickiness, and im- 
permeability of soil to air and water. Accordingly, 
such slick spots require essentially the same treat- 
ment as alkali soils; treat the soil with gypsum, 
turn under large quantities of organic matter and 
irrigate the spots more heavily than the other parts 


of the field.--Copyright 1971, Biological Abstracts,° 
Inc. 


W72-06572 


IRRIGATING WITH CUT-BACK FURROW 


STREAMS, 

Thessaloniki Univ., Salonika (Greece). 

J. G. Sakkas, and W. E. Hart. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol. 94, No. 
IR1, p 91-96, March, 1968. 2 tab, 3 ref. 


Descriptors: *Drainage, *Irrigation, *Water dis- 
tribution (Applied), Siphons, Furrow irrigation, Ir- 
rigation systems, Irrigation efficiency. 


Nonuniformity of water distribution in irrigated 
fields results from unequal intake-opportunity 
times along the run. The cut-back of inflow (as 
suggested by previous workers) allows a large ini- 
tial stream and was proposed to eliminate this in- 
equality. This requires a variable number of fur- 
rows to be brought under irrigation at the 
beginning of successive time intervals. A mathe- 
matical analysis of the variation is presented and 
results are summarized in tables which give the 
number of furrows started at the beginning of each 
time interval and being irrigated during each time 
interval. These tables enable the irrigator to dis- 
tribute correctly the available quantity of water 


and, when using siphons, to estimate the number 
of siphons required. (Skogerboe-Colorado State) 
W72-06574 


RESTORING PRODUCTIVITY ON PULLMAN 
SILTY CLAY LOAM _ SUBSOIL UNDER 
LIMITED MOISTURE, 

Agricultural Research Service, Bushland, Tex. 


Soil and Water Conservation Research Div. 
H. V. Eck. 


Soil Science Society of America Proceedings, Vol. 
33, No. 4, p 578-581, July-August, 1969, 5 fig, 1 
tab, 10 ref. 


Descriptors: *Soil water, *Soil-water-plant rela- 
tionships, *Nitrogen, Fertilization, Productivity, 
Water requirements, *Crop response. 

Identifiers: *Water use efficiency, Topsoil 
removal and accumulation. 


Applied fertilizer restored grain sorghum 
(Sorghum vulgare) yields on 10-cm cut Pullman 
silty clay loam to. 93% of those obtained on uncut 
soil. On 20-, 30-, and 4l-cm cuts, yields were 
restored to 87% of those on uncut soil. Soil water 
storage, water use, and water-use efficiency data 
revealed that differences in soil water storage and 
use were responsible for differences in yield when 
fertility was not limiting. Topsoil removal 
decreased and fill i d water-holding capaci- 
ty of the soil profile. Topsoil removal decreased 
water loss from fallowed soil, but fill had little ef- 
fect. N was the only added nutrient required to 
produce highest yields obtained under limited 
moisture conditions in this study. Inadequately 
fertilized treatments used less water than 
adequately fertilized ones, but water-use efficien- 
cy was greater where plant nutrients were 


adequate. (Skogerboe-Colorado State) 
W72-06575 
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04. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control of Water on the 
Surface 


PREIMPOUNDMENT WATER QUALITY STU- 
DY--SAYLORVILLE RESERVOIR, 
MOINES RIVER, IOWA, 

Iowa State Univ., Ames. Engineering Research 
Inst. 

For primary bibliographic entry see Field 05G. 
W72-05886 


GEOLOGIC APPLICATION TO A DAMSITE IN 
LAURENS COUNTY, SOUTH CAROLINA, 

Soil Conservation Service, Columbia, S.C. 

For primary bibliographic entry see Field 08E. 
W72-05889 


LEACHING OF A SURFACE LAYER OF SODI- 
UM CHLORIDE INTO TILE DRAINS IN A 
SAND-TANK MODEL, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field 02G. 
W72-05901 


VARIATION OF SNOW RESOURCES WITH 
CLIMATE AND VEGETATION IN CANADA, 
Meteorological Service of Canada, Toronto (On- 
tario). 

For primary bibliographic entry see Field 02C. 
W72-05911 


METHODOLOGY FOR 
RESOURCES, 

Alamo Area Council of Governments, San An- 
tonio, Tex. 

C. T. Koch. 

Journal of the American Water Works Associa- 
tion, Vol 64, No 2, p 122-126, February 1972, 9 fig. 


MANAGING 


Descriptors: *Water resources development, 
*Water storage, *Hydrologic budget, *Water 
supply, *Census, Water management (Applied), 
Methodology, Hydrology, Surface waters, 
water, Groundwater, Rainfall, Hydrographs, 
Planning, Water utilization, Texas, Surface- 
groundwater relationships, Water balance. 
Identifiers: *San Antonio River Basin (Tex). 


Three basic hydrologic inventory systems are 
described that are capable of storing water as an 
asset to be used later as an income supplement to a 
region. These three systems are the soil-water-in- 
ventory system, the surface-water-inventory 
system, and the groundwater-inventory system. 
The operation of all three systems are very interre- 
lated and the gains of one system are usually the 
losses of another system. Simple graphical 
techniques of the systems can be used as basic 
methodology for water-resources planning. The 
study area consists of 16 counties in Texas, all of 
which are affected by water-management policies 
in the San Antonio River basin or the Edwards un- 
derground water reservoir. (Woodard-USGS) 
W72-05987 


WATER PROBLEMS AND DEVELOPMENTS 
OF THE PAST, 

Geological Survey, Washington, D.C. 

R. L. Nace. 

Water Resources Bulletin, Vol 8, No 1, p 101-109, 
February 1972. 1 fig, 14 ref. 

Identifiers: *Water management (Applied), 
*Reviews, *History, *Water resources develop- 
ment, Irrigation, Dams, Canals, Reservoirs, Water 
wells, Salinity, Water quality, Water supply, 
Water utilization. 


rec of rivers began at least by the 
early part of the First Millenium B.C. in the Arabi- 
an ula. Soil and water salinity have been 


and distribution until the 19th Century. (Knapp- 


SALINITY AND SEDIMENTATION STUDY- 
-COOPER RIVER REDIVERSION, CHAR- 
LESTON, SOUTH CAROLINA, 

Ellers, Reaves, Fanning and Oakley, Inc., Mem- 
phis, Tenn. 

For primary bibliographic entry see Field 05G. 
W72-06005 


STEPPED WEIR ON AN _ ANISOTROPIC 
DRAINED STRATUM OF FINITE DEPTH 

Indian Inst. of Science, Bangalore. Dept. of Civil 
and Hydraulic Engineering 

A. S. Reddy, G. C. Mishra, ‘and K. Seetharamiah. 
Water Resources Bulletin, Vol 8, No 1, p 55-62, 
February 1972. 6 fig, 2 ref. 


Descriptors: *Weirs, *Seepage, *Underseepage, 
*Anisotropy, Permeability, Alluvial channels, 
Flow nets, Groundwater movement, Mathematical 
studies. 


Weirs are sometimes constructed on a two-layered 
soil. The lower layer may have much higher 
permeability when compared to that of the upper 
layer. In such a case the lower layer will act as a 
drainage layer. Further the soil may be anisotropic 
with respect to permeability. Using Schwarz- 
Christoffel transformation, the pressure distribu- 
tion and exit gradients may be found for a weir on 
an anisotropic drained stratum. The total head at 
the boundary of the two strata is assumed to be 
constant. (Knapp-USGS) 

W72-06007 


PARALLEL DRAINS FROM THE LAPLACE 
STANDPOINT, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

R. E. Glover. 

Water Resources Bulletin, Vol 8, No 1, p 50-54, 
February 1972. 1 fig, 2 tab, 4 ref. 


Descriptors: *Drawndown, *Drainage systems, 
*Tiles, *Dupuit-Forchheimer theory, *Laplaces 
equation, Groundwater movement, Transmissivi- 
ty, Permeability, Drains, Saturated flow, Unsatu- 
rated flow, Water table. 


To keep the water table below the root zone of 
crops, drains are often installed in parallel lines at 
cult enbenetingnateantien decaemhaabanes 
area. Formulas used for determining drain 
spacings are generally based upon Dupuit- 
Forchheimer concepts. These developments 
postulate a saturated, permeable aquifer — 
ing the irrigated area and an impermeable barrier 
underlying the aquifer. If variations of transmis- 
sivity due to variations of water-table level are 
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taken into account the second order differential 
equation obtained is nonlinear. An alternative ap- 

proach is based upon a requirement that there can 
be no accumulation of water in any elementary cu- 
bical volume located in the zone of complete satu- 
ration below the water table. A Laplace-type dif- 
ferential equation is obtained on this basis, if the 
aquifer is homogenous and isotropic. A solution 
for the case of flow to parallel drains using the 
Laplace formulation converges toward the solu- 
tion obtained from Dupuit-Forchheimer 
procedures as the ratio of water-table slope to 
drain spacing approaches zero. (Knapp-USGS) 
W72-06008 


EFFECT OF DRAINAGE AREA ON MAXIMUM 
RIVER RUNOFF VARIABILITY (O VLIYANII 
PLOSHCHADI VODOSBORA NA VARIATSIYU 
MAKSIMAL’NOGO STOKA REK), 

Moscow State Univ. (USSR). Chair of Hydrology. 
For primary bibliographic entry see Field 02E. 
W72-06141 


PRINCIPAL FACTORS IN REJUVENATION OF 
RIVER VALLEY SYSTEMS IN MOUNTAIN RE- 
GIONS AS ILLUSTRATED BY UPPER BASIN 
REACHES OF THE KOLYMA AND INDIGIRKA 
RIVERS (OSNOVNYYE FAKTORY 
PERESTROYKI SISTEMY RECHNYKH DOLIN 
GORNYKH RAYONOV (NA PRIMERE BAS- 
SEYNOV VERKHOVIY REK KOLYMY I IN- 
DIGIRK)), 

Moscow State Univ. 
Geomorphology. 

For primary bibliographic entry see Field 02J. 
W72-06145 


(USSR). Chair of 


DIVIDING CREEK WATERSHED, MARYLAND 
(DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT). 

Soil Conservation Service, Washington, D.C. 

For primary bibliographic entry see Field 08A. 
W72-06250 


IRRIGATION PLANNING, 3. THE BEST SIZE 
OF IRRIGATION AREA FOR A RESERVOIR, 
Montana State Univ., Bozeman. Dept. of 
Economics and Agricultural Economics. 

For primary bibliographic entry see Field 03F. 
W72-06306 


FLOOD CONTROL DEVELOPED AND 
OPERATED WITH SIMULATION, 

Los Angeles County Flood Control District, Calif. 
Management Systems Div. 

For primary bibliographic entry see Field 03D. 
W72-06308 


PROGRESS TOWARD A DECISION-MAKING 
MODEL FOR PUBLIC MANAGEMENT OF 
FRESH-WATER WETLANDS, 

Massachusetts Univ., Amherst. Dept. of Forestry 
and Wildlife Management. 

J. S. Larson. 

In: Transactions of the Thirty-Sixth North Amer- 
ican Wildlife and Natural Resources Conference, 
March 7-10, 1971, p 376-382. Wildlife Management 
Institute, Washington, D. C. 3 ref. OWRR B-012- 
MASS (1) and B-023-MASS (1). 


Descriptors: *Decision making, *Model studies, 
*Management, *Fresh water, *Wetlands, 
*Legislation, *Wildlife, *Groundwater, *Costs, 
*Public benefits, Flood control, Water supply, 
Water resources, Maps, Planning, Land use, 
Economics. 

Identifiers: Hatch Act (1966), Inland Wetlands Act 
(1968). 


Several states have enacted legislation protecting 
coastal wetlands, but Massachusetts is the only 
one with restrictions on fresh-water wetlands. 
Delineation of the boundaries of fresh-water wet- 


lands is more difficult; ond goes 200 ees 
towards them in general because public benefits 
from protecting them are not as obvious as in the 
case of coastal wetlands. The rational for the in- 
land legislation has been based on an array of 
generally accepted benefits: flood control, protec- 
tion of groundwater systems, wildlife, esthetics 
and others. However, if a community wants to put 
a solid land-fill in one of several wetland areas, the 


needed and constructed a multi-variate decision- 
making model for public management of fresh- 
water wetlands. Such a model is intended to apply 
to the northeastern U.S. and be of value in much 


DELAWARE RIVER BASIN MODELING, 
Division of Reactor Standards (AEC), Washing- 
ton, D.C. 

For primary bibliographic entry see Field 02E. 
W72-06310 


AN ECONOMIC MODEL OF FLOODPLAIN 
LAND USE AND LAND USE POLICY, 

Brown Univ., Providence, R.I. Dept. of 
Economics. 

For primary bibliographic entry see Field 06F. 
W72-06311 


COMPARTMENT MODELS AND RESERVOIR 
THEORY, 

Uppsala Univ. (Sweden). Dept. of Physical Geog- 
raphy. 

For primary bibliographic entry see Field OSB. 
W72-06341 


PUMPED STORAGE RESERVOIRS, 

Dames and Moore, Los Angeles, Calif. 

G. D. Roberts. 

Paper, 14th National Meeting of the Association of 
Engineering Geologists, Portland, Oregon, Oct 
1971. 16 p, 5 fig, 33 ref, append. 


Descriptors: ‘*Reservoir storage, *Pumped 
storage, “Seepage, Reservoirs, Foundations, 
Foundation rocks, Soils, Leakage, Groundwater, 
Saturation, Glacial soils, Linings, Geology, Water 
table, Safety, Economics, Bibliographies. 
Identifiers: Groundwater hydrographs, *Reservoir 
leakage. 


Pumped storage is becoming one of the major 
sources of new peaking capacity for power genera- 
tion in the United States. A storage reservoir is es- 
sential in such a scheme, and leakage, in contrast 
to seepage, can become a serious economic loss or 
threaten structural safety. These reservoirs are 
usually located offstream above the natural 
ground-water table and the initial seepage losses 
can develop into leakage. Understanding underly- 
ing soil conditions provides a basis for design of 
linings and underdrains. Some probable leakage 
conditions that may develop are discussed. 
Leakage and hydrostatic heads in several different 
types of rock and soil underlying reservoirs are 
discussed. Suggested methods are given for 
checking saturation to control seepage before 
more expensive and potentially dangerous leakage 
develops. (USBR) 

W72-06399 


CONTOUR TRENCHING EFFECTS ON 
STREAMFLOW FROM A UTAH WATERSHED, 
Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

Robert D. Doty. 

USDA Forest Service Research Paper INT-95, 
May 1971. 19 p, 15 fig, 3 tab, 19 ref. 


36 


Distribution and volume of streamflow from Half- 
way and Miller Creeks, two drainages on the Davis 

Watershed, were evaluated. 
In 1964, about 15 percent of the Halfway Creek 


trenching. This conclusion is substantiated by sup- 
plemental data of precipitation, soil moisture, 
snowpack water equivalent, and vegetation. 
W72-06412 


PEOPLE, ECOLOGY AND THE ASWAN HIGH 


DAM, 
For primary bibliographic entry see Field 06G. 
W72-06425 


MARINE SAND AND GRAVEL MINING INDUS- 
TRY OF THE UNITED KINGDOM, 

Marine Minerals Technology Center, Tiburon, 
Calif 


H. D. Hess. 

Available from GPO, Washington, DC 20402 Price 
$2.25. National Oceanic and Atmospheric Ad- 
ministration, Boulder, Colorado. Environmental 
Research Laboratories Technical Report ERL 
213-MMTC 1, September 1971. 176 p, 31 fig, 4 tab, 
1 map, 6 append. 


Descriptors: *Mining, *Sands, *Gravels, *Sea 

water, *Sedimentation, Methodology, Hydraulics, 
ing, Tides, Coasts, Shores, Aggregates, In- 

dustrial production. 

Identifiers: *United Kingdom, Marine sand, 

Marine gravel. 


The United Kingdom marine sand and gravel min- 
ing industry is the largest and most advanced 
offshore mining operation of its type in the world. 
Some 32 different companies are operating more 
than 75 sand and gravel sea dredgers in U.K. 
waters, with a total capital investment for dredgers 
alone approaching $100,000,000. With the excep- 
tion of a few barge-mounted grabs, these vessels 
are principally suction hopper dredgers, mostly 
with trailing pipes and many with self-discharging 
systems. Most dredging operations are conducted 
on a 24-hour cycle, taking advantage of the high 
tides for approaching shallow-water discharge 
points. Shoreside treatment plants, primarily for 
washing and sizing the aggregate, are operated at 
most discharge points. Operational procedures in- 
cluding hydraulic applications are described. 
(Woodard-USGS) 

W72-06426 


SHORE MANAGEMENT GUIDELINES. 
Center for the Environment and Man, Inc., Hart- 
ford, Conn. 


Available from NTIS, Springfield, Va. 22151 as 
AD-730 378, Price $3.00 paper copy. Army Corps 
of Engineers National Shoreline Study Report, 
August 1971. 56 p, 16 ref. AC of E contract DACW 
73-71-C-0037. 


Descriptors: *Beach erosion, *Shore protection, 
“Coasts, “Management, ‘Erosion control, 
Reviews, Surveys, Evaluation, Coastal engineer- 
ing, Governments. 

Identifiers: *Shore management, Guidelines. 


This guide is intended to assist decision makers in 
evaluating the need and feasibility of preserving 
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and enhancing their shores, and in developing and 
implementing a plan for doing so. In 1968, ~ 22 
Congress authorized this National appraisal of 
shore erosion and shore protection needs. This 
National Shoreline Study and the existing Federal 
shore protection programs beach and 
shore erosion as problems for all levels of govern- 
ment and all citizens. These guidelines consider 
the shore as a part of the coastal zone, an 
area in which the land is intimately affected by the 
sea and the sea is intimately affected by the land. 
Physically, the shore is represented only by a nar- 
row strip of sea/land close to the high and low 
water marks. The shore is also defined by all of the 
uses that are made of it by man and nature. 
(Woodard-USGS) 

W72-06444 


CONSTRUCTION OF PIPE DRAINS ON THE 
COLUMBIA BASIN PROJECT, 

Bureau of Reclamation, Ephrata, Wash. Columbia 
Basin Project. 

For primary bibliographic entry see Field 08A. 
W72-06573 


IRRIGATING WITH CUT-BACK FURROW 
STREAMS, 

Thessaloniki Univ., Salonika (Greece). 

For primary bibliographic entry see Field 03F. 
W72-06574 


4B. Groundwater Management 


CONTRIBUTION TO THE KNOWLEDGE OF 
THE GEOTHERMAL FIELD OF LARDERELLO 
(TUSCANY-ITALY). REMARKS ON THE CAR- 
BOLI AREA, 

Ente Nazionale per !l’Energia Elettrica, Rome (Ita- 
ly). 

For primary bibliographic entry see Field 02F. 
W72-05879 


GEOLOGY OF LARDERELLO REGION (TUS- 
CANY): CONTRIBUTION TO THE STUDY OF 
THE GEOTHERMAL BASINS, 

Larderello Co., Pisa (Italy). 

For primary bibliographic entry see Field 02F. 
W72-05881 


GROUNDWATER AVAILABILITY IN PIATT 
COUNTY, 

Illinois State Water Survey, Urbana. 

E. W. Sanderson. 

Illinois Water Survey Circular 107, 1971. 83 p, 23 
fig, 2 tab, 28 ref. 


Descriptors: *Groundwater, *Hydrogeology, 
*Water wells, *Aquifer characteristics, *Illinois, 
Hydrologic data, Data collections, Water 


resources development, Water yield, Water quali- 
ty, Water supply, Water users, Hydrologic budget, 
Withdrawal, Drawdown, Pumping, Specific 
capacity. 

Identifiers: *Piatt County (Ill). 


All available information on water wells and 
groundwater conditions in Piatt County, Illinois is 
summarized. These data are useful in obtaining a 
dependable water supply at any location in the 
county. The drift of Ilinoian age contains layers of 
sand and gravel known as the middle aquifer 
system. These deposits furnish about 41% of the 
groundwater withdrawn in the county. The Kan- 
san age glacial deposits, the basal drift materials 
that overlie the bedrock formations, constitute the 
lower aquifer system. About 42% of the county’s 
water supply is pumped from this aquifer, and 
wells capable of producing in excess of 1000 gpm 
can be developed. Groundwater from the glacial 
deposits is hard (250 to 600 mg/liter) and contains 
concentrations of iron from 1 to 5 mg/liter. An esti- 
mated 1.7 million gallons of water is pumped from 
the aquifers of Piatt County each day to satisfy in- 
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dustrial, municipal, domestic, and rural needs. As 
much as 50 mgd could probably be withdrawn 
without overdevelopment. (Woodard-USGS) 
W72-05891 


WATER-RESOURCES APPRAISAL OF THE 


Nevada Division of Water Resources, Water 
i Report 55, 





Series 
1970. 36 p, 2 fig, 1 plate, 12 tab, 22 ref. 


Descriptors: t-- resources development, 

*G dv logy, *Surface-ground- 

water none *Nevads, Hydrologic data, 

Water wells, Water supply, Water yield, Data col- 
Groundwater 





=a Water analysis, Water quality, Water 
Hydrologic budget, Groundwater move- 

coun, Aaliieasneddin, Forecasting. 

Identifiers: *Granite Springs Valley (Nev). 


In appraising water resources of the Granite 
Springs Valley Area, Nevada, the objectives were 
to (1) describe the hydrologic environment, (2) 
evaluate the source, occurrence, movement, and 
chemical quality of water in the area, (3) estimate 
average annual recharge to and discharge from the 
groundwater reservoir, (4) provide preliminary 
estimates of and transitional 
storage reserve, and (5) estimate present and eval- 
uate potential development in the area. The area 
covers about 1,540 square miles and is composed 
of four valleys: (1) Kumiva Valley, (2) Granite 
Springs Valley, (3) Fireball Valley, and (4) Bradys 
Hot Springs Area. Water samples from Granite 
Springs and Kumiva Valleys were of suitable 
quality for irrigation and domestic use. Water sam- 
ples from Bradys Hot Springs Area exceeded 
limits recommended as drinking water standards 
by the U.S. Public Health Service (1962) and had 
high or very high salinity and sodium hazards in re- 
gard to irrigation use. (Woodard-USGS) 
W72-05892 


OCCURRENCE AND CHARACTERISTICS OF 
FRACTURES IN THE CRYSTALLINE ROCKS 
OF SOUTHEASTERN NEW HAMPSHIRE AND 
THEIR RELATIONSHIP TO THE YIELD OF 
DRILLED WATER WELLS, 

New Hampshire Univ., Durham. Water Resource 
Research Center. 

For primary bibliographic entry see Field 02F. 
W72-05983 


USE OF GROUNDWATER FOR IRRIGATION 
IN 1970, HAMILTON AND YORK COUNTIES, 
NEBRASKA, 

Geological Survey, Lincoln, Nebr. 

E. K. Steele, Jr. 

Nebraska Water Survey Paper No 30, December 
1971, 33 p, 9 fig, 6 tab, 2 ref. 


Descriptors: “Water resources development, 
*Groundwater mining, *Irrigation wells, *Water- 
level flucations, *Nebraska, Withdrawal, Water 
conservation, Deep-well pumping, Moisture 
availability, 

Identifiers: *Storage "depletion, Hamilton County 
(Neb), York County (Neb). 


About 468,000 acre-feet of groundwater was 
pumped during 1970 to irrigate 322,900 acres, or 
about 45 percent of the land in Hamilton and York 
Counties, Nebraska. From the resulting decline in 
water level, net depletion of the stored 

water supply was computed to be about 174,000 
acre-feet, an amount equivalent to 37 percent of 
the pumpage. This additional withdrawal from 
storage increased total depletion in the two-county 
area to about 1.1 million acre-feet since irrigation 
development began. If water-level declines are 
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consistently proportional to pumpage, water-level 

changes since 1958 in 10 wells indicate that pump- 

EE eee ean Beale 

imum the of record. 
Gang USGS) period 


METHODOLOGY FOR MANAGING 
RESOURCES, 

Alamo Area Council of Governments, San An- 
tonio, Tex. 

For primary bibliographic entry see Field 04A. 
W72-05987 


WATER WELLS AND SPRINGS IN THE 


SELECTED METHODS OF AQUIFER TEST 
ANALYSIS, 

Illinois State Water Survey, Urbana. 

R. J.Schicht. 

Water Resources Bulletin 
February 1972. 8 fig, 27 


Descriptors: *Aquifer characteristics, * Analytical 
techniques, *Hydrogeology , Transmis- 
sivity, Permeability, Water yield, Drawdown, 
Storage coefficient, Confined water, Water table. 
Identifiers: *Aquifer testing, Aquifer evaluation, 
Pumping tests. 


Bulletin, Vol 8, No 1, p 175-187, 


Changes in groundwater levels due to a well 
discharging at a constant rate are used with vari- 
ous formulas to determine hydraulic properties of 
aquifers and their confining bed and to detect the 
presence of aquifer boundaries. These formulas 
are generally solved of graphical methods. Graphs 
of drawdown versus time after pumping started, 
and/or drawdown versus distance from the 
pumped well, are used to solve formulas which ex- 
press the relation between the hydraulic properties 
of an aquifer and its confining bed and the lower- 
ing of water levels in the vicinity of a pumped well. 
The principal hydraulic properties are aquifer 
transmissivity, the coefficient of storage, and the 
vertical permeability of the confining bed. Aquifer 
pumping test procedures are described; also 
methods of aquifer tests analysis presently being 
used by the Illinois State Water Survey. (Knapp- 


APPLICATION OF BOREHOLE GEOPHYSICS 
TO THE INVESTIGATION AND DEVELOF- 
MENT OF GROUNDWATER RESOURCES, 

H. Guyod. 

Water Resources Bulletin, Vol 8, No 1, p 161-174, 
February 1972. 9 fig, 13 ref. 


Descriptors: *Borehole geophysics, *Subsurface 
investigations, *Electrical well logging, 
Hydrogeology, Instrumentation, Surveys, In- 
vestigations. 


Borehole geophysics comprises physical measure- 
ments in boreholes and the interpretation of the 
results in terms of rock properties and other data 
useful in subsurface investigations. Borehole 
geophysical methods in hydrology and their main 
applications are reviewed. Two types of measure- 
ments are made in electric logging: resistivity and 
spontaneous potentials. In most instances the two 
qualities are simultaneously recorded as an elec- 
tric log. Nuclear logging, also known as radiation 
logging, measures the intensity of radiations 
emitted by the formation traversed by a borehole. 
Nuclear logging gives information on rock charac- 
teristics whether the measurements are made in 
open holes or in cased holes, and regardless of the 
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nature of the borehole fluid. A caliperlogis record 
of the diameter of a borehole: The main applica- 
tions of caliper logs to hydrology are: location of 
fractures, location of washouts and other 
openings, guide to establish correction factors for 
measurements affected by hole size (in particular, 
resistivity and neutron logs), and guide to: well 
construction. A temperature log is a record of the 
temperature of the borehole fluid. A fluid conduc- 
tivity log is a record of the conductivity or the re- 
sistivity of the borehole fluid. (Knapp-USGS) 
W72-06000 


SALTWATER INTRUSION INTO AQUIFERS, 
Los Angeles County Flood Control District, Calif. 
A. E. Bruington. 

Water Resources Bulletin, Vol 8, No 1, p 150-160, 
February 1972. 11 fig. 


Descriptors: *Saline water intrusion, *Aquifers, 
*Hydrogeology, Withdrawal, Water levels, 
Groundwater movement, Injection wells, Water 
pollution sources, Brines, Saline water systems, 
Reviews, History. 


Salt-water intrusion into fresh groundwater 
aquifers is common throughout the United States. 
There are three mechanisms by which intrusion 
occurs. One is the reversal or reduction of ground- 
water gradients, which allows saline water to 
move. A second is through the destruction of natu- 
ral barriers that formerly prevented the movement 
of salt waters or separated bodies of fresh and salt 
water. The third is the improper disposal of waste 
saline water. One solution to the problem is the 
pressure barrier system used in Los Angeles 
County, where a line of injection wells was in- 
stalled parallel to the seacoast. Fresh water is in- 
jected into these wells under pressure so that a 
pressure barrier is formed high enough to control 
intruding sea water. The pumping barrier is a line 
of pumping wells between the source of intrusion 
and the inland pumping fields. These wells are 
pumped at a rate which will cause a groundwater 
pressure trough to be formed along the line of 
wells low enough so that sea water cannot pass in- 
land. Since the problem usually stems from over- 
pumping, a program of reduced pumping can be 
developed. Another way is to continue pumping in 
the historical pattern but increase the available 
groundwater supply by recharge. (Knapp-USGS) 
W72-06001 


GROUNDWATER RECHARGE, 

Geological Survey, Lubbock, Tex. 

R. F. Brown, and D. C. Signor. 

Water Resources Bulletin, Vol 8, No 1, p 132-149, 
February 1972. 1 fig, 1 tab, 40 ref. 


Descriptors: ‘*Artificial recharge, *Texas, 
*Groundwater recharge, Water spreading, 
Recharge wells, Pit recharge, Recharge, Water 
storage, Water quality, Hydrogeology, Water 
resources development. 


An evaluation of current knowledge of processes 
and problems of artificial recharge indicates that a 
great deal of additional research is necessary be- 
fore recharge feasibility can be evaluated in most 
situations. Experience in using recharge wells on 
the Southern High Plains of New Mexico and 
Texas yields predictions of success when using 
good quality water, and failure when recharge 
water contains high concentrations of particulate 
matter. Surface spreading is a more suitable 
method when water has a high sediment content, 
but may not be feasible in some hydrogeologic 
situations. Theoretically, well construction should 
be important to the success of injection recharge 
operations, but little experimental work exists to 
support this view. Results of recharge experiments 
on the Southern High Plains are reviewed. (K- 
napp-USGS) 

W72-06002 


LAND SUBSIDENCE IN THE WESTERN 
STATES DUE TO GROUNDWATER OVER- 
DRAFT, 

Geological Survey, Sacramento, Calif. 

For primary bibliographic entry see Field 02F. 
W72-06003 


COMBINED SURFACE WATER-GROUN- 
DWATER ANALYSIS OF HYDROLOGICAL 
SYSTEMS WITH THE AID OF THE HYBRID 


COMPUTER, 

Utah Water Research Lab., Logan. 

W. J. Morris, N. W. Morgan, B. H. Wang, and J. P. 
Riley. 


Water Resources Bulletin, Vol 8, No 1, p’63-76, 
February 1972. 13 fig, 3 tab, 4 ref. 


Descriptors: *Conjunctive use, *Surface-ground- 

water relationships, *Irrigation design, *Water 
, “Computer programs, Evapotranspira- 

tion, Digital computers, Analog computers; ,Com- 

puter models. 

Identifiers: * Hybrid computers. 


The partial and total differential equations for an 
integrated surface water-groundwater system may 
be solved using a hybrid computer. The computing 
technique makes a rapid and accurate study of the 
groundwater response due to varying inputs (deep 
percolation) or outputs (evapotranspiration) from 
the groundwater system. Spatial variations in basic 
vegetation phenomena, such as pattern, and 
hydrological parameters, are represented by 
means of a grid network which also allows: the 
input of variable boundary conditions. The model 
is applied to an area in South America which is 
subject to high water-table conditions. Various 
reclamation schemes and management practices 
under conditions of irrigated agriculture are as- 
sessed. (Knapp-USGS) 

W72-06006 


SUBTERRANEAN AND 
WATERS; SPRINGS; WELLS 
For primary bibliographic entry see Field 06E. 
W72-06095 


PERCOLATING 


GOVERNMENTAL RESPONSIBILITIES IN 
GROUND-WATER MANAGEMENT. 


Water Well Journal, Vol. 24, No. 7, p 58-60, July 
1970. 


Descriptors: *Groundwater, ‘*Research and 
development, *Water conservation, *Ground- 
water management, Legal aspects, Federal 
government, State governments, Jurisdiction, 
Water pollution, Water utilization, Water pollution 
control, Waste disposal, Aquifers, Wells, Project 
planning, Public health, Water law, Public rights; 
Land tenure, Judicial decisions, Artificial 
recharge. 


Groundwater is a major resource that must be pro- 
tected. Many problems must be solved to protect 
this source of water for future generations. Some 
of the more serious problems include: (1) ground- 
water depletion through the uncontrolled use of 
electric pumps, (2) groundwater pollution, (3) dif- 
fering state laws dealing with groundwater rights 
and judicial misinterpretations of the basic nature 
of groundwater, and (4) a lack of comprehensive 
conservation plans. The federal and state govern- 
ments must assume primary responsibility for 
meeting research needs related to these problems. 
Research must be aimed at determining: (1) impor- 
tant underground freshwater reserves, (2) poten- 
tialities of geographic formations for storage of 
surface waters, and (3) utilization of the earth’s 
crust as a depository for wastes. The vast legal 
problems created by the presence of individual 
water rights must also be overcome. Legal princi- 
ples recognizing individual water rights often han- 
dicap society’s interests in water conservation and 
management. (Horwitz-Florida) 

W72-06099 


UNDERGROUND STORAGE FOR 
WATER 


Water Supply Board, New York. 


For primary bibliographic entry see Field 08A. 
'W72-06104 


SUBTERRANEAN AND PERCOLATING 
WATERS; SPRINGS; 


WELLS. 
For primary bibliographic entry see Field 06E. 
W72-06211 


A DYNAMIC DECISION MODEL EVALUATING 
ALTERNATIVE POLICIES FOR LONG RUN 
WATER ALLOCATION, 

New Mexico Univ., Albuquerque. Dept. of 
Economics. 

For primary bibliographic entry see:Field 06B. 
W72-06297 


AN ECONOMIC LAND CLASSIFICATION OF 
THE IRRIGATED CROPLAND IN THE LOWER 
RIO GRANDE BASIN, NEW MEXICO, 

New Mexico State Univ., University Park. Dept. 
of Agricultural Economics. 

For primary bibliographic entry see Field 06B. 
W72-06298 


APPLICATION OF GEOPHYSICAL LOGGING 
TO GROUNDWATER STUDIES IN 
SOUTHEASTERN SASKATCHEWAN, 
Saskatchewan Research Council, Saskatoon. 

J. H. Dyck, W. S. Keys, and W. A. Meneley. 
Canadian Journal of Earth Sciences, Vol 9, No 1, 
p 78-94, January 1972. 5 fig, 29 ref. 


Descriptors: *Borehole geophysics, *Hydrogeolo- 

gy, *Subsurface investigations, *Instrumentation, 
Data collections, Hydrologic data, 
(Recording), Boreholes, Water wells, Drill holes. 
Identifiers: *Saskatchewan (Canada). 


Single-point resistance and spontaneous potential 
logs in fresh-water filled testholes provide data 
useful in geohydrologic studies in Saskatchewan. 
These geophysical logs are made by many of the 
water well drilling contractors in Saskatchewan on 
a routine basis. The logs provide good resolution 
of various lithologic units and provide data 
required to estimate the salinity of water in sand 
beds prior to constructing a well. Caliper logging 
offers a potentially useful method for evaluating 
hole conditions and the effect of drilling 
techniques on the formation in completion zones. 
The casing collar locator log can provide an accu- 
rate and objective measurement of the position 
and length of each joint of casing, the position of 
the screen assembly, and the location of screened 
and blanked intervals within the screen assembly. 
The neutron-epithermal neutron log provides a 
method of measuring the porosity of sand and 
gravel beds. The response of the gamma log is 
similar to that of the spontaneous potential log and 
the neutron-epithermal neutron log deflects in a 
fashion similar to the resistance and resistivity 
logs. Nuclear logs offer the advantage that they 
can be run in cased or uncased boreholes which 
may be filled with any type of fluid. The normal re- 
sistivity logs offer the possibility of determining 
the concentration of dissolved solids in the forma- 
tion water. (Knapp-USGS) 

W72-06449 


EVALUATION OF THE WATER SUPPLY AT 
SIX SITES IN THE CURECANTI RECREATION 
AREA, SOUTHWESTERN COLORADO, 

Geological _Survey, Denver, Colo. Water 


Geological Survey Open-file Report 71005, Sep- 
tember 1971. 28 p, 12 fig, 5 tab, 2 ref. 


Descriptors: *Hydrologic data, *Data collections, 
*Water resources development, *National parks, 
*Colorado, Water supply, Groundwater, 
Hydrogeology, Subsurface investigations, Drill 
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holes, Water yield, Water quality, Chemical analy- 
sis, Pumping, Geology, Aquifers, Surveys. 
Identifiers: *Curecanti Recreation area (Colo). 


An evaluation of water resources was made at six 
sites within the National Park Service Curecanti 
Recreation area west of Gunnison, Colorado. 
These areas are to be used for picnic areas or 
campgrounds. The study, which was made by the. 
U.S. Geological Survey during the summer of 
1970, consisted of mapping the geology, evaluating 
existing supplies, selecting test-hole drilling sites, 
test pumping of wells, and analyzing the chemical 
quality of the water. Rocks exposed at the sites 
range in age from Precambrian to Quaternary. The 
Precambrian crystalline rocks contain water only 
in fractures. The consolidated sedimentary 
deposits of Jurassic and Cretaceous ages yield 
either little or no water to wells. Wells drilled into 
the volcanic rocks of Tertiary age generally yield 
less than 5 gallons per minute. Wells drilled into 
the landslide deposits of Quaternary age yield as 
much as 10 gpm, whereas the valley-fill deposits 
yield as much as 50 gpm to wells. The water is a 
calcium-bicarbonate type and contains no concen- 
trations of constituents that would cause it to be 
rejected as a source of public drinking water by 
the U.S. Public Health Service (1962) standards. 
(Woodard-USGS) 


W72-06468 

SUMMARY OF GROUND-WATER 
HYDROLOGICAL DATA IN MICHIGAN IN 
1970, 


Geological Survey, Ann Arbor, Mich. 
For primary a entry see Field 07C. 
W72-06488 


4C. Effects on Water of 
Man’s Non-Water 
Activities 


EFFECTS OF SNOW REMOVAL, LITTER 
REMOVAL AND SOIL COMPACTION ON SOIL 
FREEZING AND THAWING IN A MINNESOTA 


OAK STAND, 
Minnesota Univ., Minneapolis. School of 
Forestry. 


For primary bibliographic entry see Field 02C. 
W72-05895 


EFFECTS OF MULTIPLE USE ON WATER 
QUALITY OF HIGH-MOUNTAIN 
WATERSHEDS: BACTERIOLOGICAL _IN- 
VESTIGATIONS OF MOUNTAIN STREAMS, 
Montana State Univ., Bozeman. Dept. of Botany 
and Microbiology. 

For primary bibliographic entry see Field 05C. 
W72-05958 


HYDROLOGIC EFFECTS OF A BUSHFIRE IN A 
CATCHMENT IN SOUTH-EASTERN NEW 
SOUTH WALES, 

Snowy Mountains Engineering Corp., Cooma 
(Australia). 

J. A. H. Brown. 

Journal of Hydrology, Vol 15, No 1, p 77-96, 
January 1972. 9 fig, 8 tab, 4 ref. 


Descriptors: *Rainfall-runoff _ relationships, 
*Burning, *Sediment yield, *Peak discharge, 
Hydrographs, Floods, Small watersheds, Vegeta- 
tion effects, Erosion. 

Identifiers: New South Wales (Australia). 


The effect of a bushfire on the hydrology of a 
forested catchment was studied when a bushfire 
burned through an area of approximately 280 
square miles in the Snowy Mountains region of 
southeastern New South Wales, Australia, in 
March 1965. The effect of the fire upon the 
hydrologic characteristics of two catchments for 
which streamflow records were available before 
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and after the fire was: pronounced changes in the 
shape of the flood hydrographs of one catchment; 
the peak discharge increased; the amount of ru- 
noff from both catchments was much greater in 
the years following the fire than it would have 
otherwise been; and the sediment loads carried by 
the streams were greatl 


have recovered and their hydrologic charac- 
teristics reverted to those prevailing before the 
fire. — 


INDUSTRIAL WASTE GUIDE ON LOGGING 
PRACTICES. 

Federal Water Pollution Control Administration, 
Portland, Oreg. Northwest Region. 

For primary bibliographic entry see Field 05G. 
W72-06053 


HYDROLOGIC AND ENERGY BUDGETS OF 
er” AND NON-STOCKED DOUGLAS- 


SITES AS CALCULATED BY 
SEFTROROLOGICAL METHODS. 
Washington Univ., Seattle. Coll. of Forest 


Resources. 
For primary bibliographic entry see Field 02D. 
W72-06287 


EFFECTS OF PARTIAL FOREST COVER 
REMOVAL ON STORM HYDROGRAPHS, 
Pennsylvania State Univ., University Park. Dept. 
of Forestry and Wildlife. 

Donald B. Partridge, III. 

M. S. Thesis, December 1971. 68 p, 9 fig, 11 tab, 33 
ref. OWRR A-006-PA (15). 


Descriptors: Streamflow, Water yield, Runoff, 
*Hydrographs, *Clear-cutting, *Peak discharge, 
*Storm runoff. 


Quickflow volume, instantaneous maximum peak, 
antecedent flow rate, time to peak, and time of 
recession were studied. Treatment significantly in- 
creased quickflow volumes an average of 32% 
(0.02 inch) during the post-treatment period (1967- 
1970). These increases were most evident during 
the growing season where an increase of 171% 
(0.07 inch) occurred. Instantaneous maximum 
peaks were increased by an average of 118% (10.5 
csm) during the post-treatment period and 351% 
(25.6 csm) during the growing season. The an- 
tecedent flow rate was increased by 12% (0.11 
inch) during the post-treatment period and 123% 
(0.20 inch) during the growing season. The time of 
recession of the storm hydrograph showed little 
change during the post-treatment period; however, 
a significant increase of 33% (4.2 hours) was mea- 
sured during the growing season. The time to peak 
of the storm hydrograph was decreased by 3% 
(0.11 hour) during both seasons of the post-treat- 
ment period. However, this decrease was nonsig- 
nificant. Although the removal of the forest cover 
did significantly increase the volumes of storm- 
flows and instantaneous peak flows, the large in- 
creases occurred primarily in storms during the 
growing season at relatively low antecedent flow 
conditions and therefore do not represent any 
potential increase in flood threat. (Sopper-Penn 
State) 

W72-06296 


EFFECTS OF GRAZING ON THE HYDROLO- 
GY AND BIOLOGY OF THE BADGER WASH 
BASIN IN WESTERN COLORADO, 1953-66, 
Geological Survey, Washington, D.C. 

G. C. Lusby, V. H. Reid, and O. D. Knipe. 
Available from GPO, Washington, DC 20402-Price 
$1.00 paper cover. Geological Survey Water- 
Supply Paper 1532-D, 1971. 90 p, 24 fig, 1 plate, 21 
tab, 32 ref. 


Descriptors: *Runoff, *Small watersheds, 


*Livestock, *Grazing, *Erosion, Environmental 
effects, Hydrologic data, Data collections, Sedi- 
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Watershed Protection—Group 4D 


Watershed management, Vegetation. 
Identifiers: “Grazed watersheds, *Ungrazed 
watersheds, Runoff relationships. 


and sediment yield relations appear to have been 
caused by a change in the structure of surface soil 
brought about by the elimination of trampling by 
livestock. (Woodard-USGS) 

W72-06470 


4D. Watershed Protection 


SOIL--AN EARTH RESOURCE, 
Woodward-McNeill and Associates. 

J. T. Gaffey, I 

Military Engineer, Vol 64, No 417, p 8-11, Janua- 
ry-February 1972. 1 fig, 3 photo. 


Descriptors: ‘Erosion, “Sediment transport, 
*Scour, *Wind erosion, *Erosion control, Soil 
properties, Rainfall, Runoff, Land management, 
Slope stability, Water control, Windbreaks, Flood 
control, Cover crops, Soil stabilization, Reviews. 


Soil erosion caused by water, wind, glacial scour, 
and gravity, and methods of controlling erosion 
are reviewed. Prime examples of great soil masses 
being moved by water can be found in the canyon 
of the Colorado River and the extensive deltas of 
the Yukon, Yellow, Mississippi, and Nile Rivers. 
Nile delta emerged from the sea about 150 centu- 
ries ago; in contrast, the delta of the Huang Ho 
River in China is known to have been extended 6 
miles in two, flood-ravaged years. Erosion control 
measures that will work in one place may be 
totally useless in another. For example, succulent 
plantings are highly successful in stabilizing sand 
dunes in the Southern California deserts, yet they 
were unsuccessful in the sand dunes near Cam 
Ranh Bay, Vietnam. To combat erosion from wind 
or surface water or rainfall, the soil must have 
enough cohesion to keep particles from being torn 
loose from the mass. (Woodard-USGS) 

W72-05906 


YIELD REDUCTIONS ON 
WATERSHEDS TREATED WITH FLOOD-R- 
ETARDING STRUCTURES, 

Agricultural Research Service, Chickasha, Okla. 
Soil and Water Conservation Research Div. 

P. B. Allen, and N. W. Welch. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 14, No. 5, p 814-817, 1971. 12 
fig, 2 tab, 4 ref. 


Descriptors: *Sediment yield, *Detention reser- 
voirs, Sediment transport, Sediments, Sedimenta- 
tion, Sedimentation rates, Sediment discharge, 
Sediment load, Sedimentology, Agricultural 
watersheds, *Deposition (Sediments), Erosion, 
Alluvial channels, Channel erosion, Soil erosion, 
Soil conservation, Project benefits, Turbidity, 
Mass curves, *Erosion control. 

Identifiers: *Sediment reduction, Sediment trans- 
port curves, *Watershed treatment. 








Field 04A—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


Sediment yields dropped sharply on four 
watersheds after flood-retarding reservoirs were 
installed. Drainage areas for the watersheds range 
from 0.88 to 206 square miles. ey setnees 
was on a 33-square-mile watershed where sedi- 
ment yield decreased 60 percent. Much of this 
reduction was attributed to decreased channel ero- 
sion resulting from regulated flows through the 
reservoir network. Although reservoirs substan- 
tially decreased sediment yields at the Sugar Creek 
gaging station, no change in yield could be de- 
tected on the Washita River. The small-capacity, 
sand-filled Sugar Creek channel caused deposition 
of the sediment before it could reach the river. 
Later dredging of the channel greatly increased the 
sediment delivered to the Washita River. 
W72-05979 


THE RATIONAL METHOD, 

Corps of Engineers, Fort Belvoir, Va. 

C. C. McCloskey, III. 

Military Engineer, Vol 64, No 417, p 28-29, Janua- 
ry-February 1972. 3 fig, 2 tab. 


Descriptors: *Runoff, *Small watersheds, *Ra- 
tional formula, Reviews, Equations, Rainfall-ru- 
noff relationships, Rainfall intensity, Topography, 
Maps, Duration curves. 

Identifiers: *Urban hydrology, *Rational method, 
Drainage area. 


The Rational Method for computation of runoff 
from small watersheds is reviewed. It was in- 
troduced in the United States by E. Kuichling in 
1889. Conveniently simple, it is expressed as: Q = 
CIA where Q = Maximum runoff from a given 
area in cubic feet per second, C = A coefficient 
representing the ratio of runoff to rainfall, I = In- 
tensity of rainfall in inches per hour for the esti- 
mated time of concentration, and A = Drainage 
area in acres. The engineer is reminded of the 
methods applicability and use in the field. The 
variable factors of rainfall! intensity I and the ru- 
noff coefficient C are easily obtained, although 
subject to error. While the Rational Method is 
rather crude, it may be the only method possible in 
many situations. Therefore, the engineer should 
understand the technique and not hesitate to use it 
whenever necessary. (Woodard-USGS) 
W72-05996 


CHARACTERIZATION OF SOIL NONWETTA- 
BILITY AND THE DEVELOPMENT OF 
CRITERIA FOR THE MOST ECONOMIC 
TREATMENT OF THESE SOILS, 
California Univ., Riverside. Dept. 
Sciences. 

For primary bibliographic entry see Field 02G. 
W72-06050 


of Soil 


INDUSTRIAL WASTE GUIDE ON LOGGING 
PRACTICES. 

Federal Water Pollution Control Administration, 
Portland, Oreg. Northwest Region. 

For primary bibliographic entry see Field 05G. 
W72-06053 


EFFECT OF DRAINAGE AREA ON MAXIMUM 
RIVER RUNOFF VARIABILITY (O VLIYANII 
PLOSHCHADI VODOSBORA NA VARIATSIYU 
MAKSIMAL’NOGO STOKA REK), 

Moscow State Univ. (USSR). Chair of Hydrology. 
For primary bibliographic entry see Field 02E. 
W72-06141 


PRINCIPAL FACTORS IN REJUVENATION OF 
RIVER VALLEY SYSTEMS IN MOUNTAIN RE- 
GIONS AS ILLUSTRATED BY UPPER BASIN 
REACHES OF THE KOLYMA AND INDIGIRKA 
RIVERS (OSNOVNYYE FAKTORY 
PERESTROYKI SISTEMY RECHNYKH DOLIN 
GORNYKH RAYONOV (NA PRIMERE BAS- 
SEYNOV VERKHOVIY REK KOLYMY I IN- 
DIGIRK)), 

Moscow State 
Geomorpholoov 


Univ. (USSR). Chair of 


For primary bibliographic entry see Field 02J. 
W72-06145 


AN ACT RELATING TO SOIL AND WATER 
CONSERVATION 


CTS). 
For primary bibliographic entry see Field 06E. 
W72-06230 


HEADWATERS-YELLOW RIVER PROJECT 
MEASURE, GWINNETT COUNTY, GEORGIA 
RESOURCE CONSERVATION AND DEVELOP- 


TTEMENT). 
Soil Conservation Service, Washington, D.C. 
For primary bibliographic entry see Field 08D. 
W72-06236 


CONTOUR TRENCHING EFFECTS ON 
STREAMFLOW FROM A UTAH WATERSHED, 
Forest Service (USDA), Logan, Utah. Intermoun- 
tain Forest and Range Experiment Station. 

For primary bibliographic entry see Field 04A. 
W72-06412 


EFFECTS OF GRAZING ON THE HYDROLO- 
GY AND BIOLOGY OF THE BADGER WASH 
BASIN IN WESTERN COLORADO, 1953-66, 
Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 04C. 
W72-06470 


05. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification of Pollutants 


PH-CONTROLLED DIFFERENTIAL VOLTAM- 
METRY OF CERTAIN TRACE TRANSITION 
ELEMENTS IN NATURAL WATERS, 
Washington Univ., Seattle. Dept. of Oceanog- 
raphy. 

A. irino, and M. L. Healy. 

Environmental Science and Technology, Vol 6, 
No 3, p 243-249, March 1972. 11 fig, 3 tab, 25 ref. 
NR 083012, Contract Nonr-477 (37). 


Descriptors: *Trace elements, *Water analysis, 
*Polarographic analysis, Electrochemistry, Elec- 
trodes, Chemical analysis, Pollutant identification, 
Instrumentation. 

Identifiers: *Anodic stripping voltammetry. 


The technique of anodic stripping voltammetry is 
applicable to the direct analysis of Zn, Cd, Pb, and 
Cu in natural waters. The state and concentration 
of these ions may be studied in the parts-per-bil- 
lion range in fresh, saline, and artificial media. The 
sensitivity of conventional stripping analysis is 
enhanced by opposing two hanging mercury drop 
electrodes; this differential approach eliminates 
the large background current and allows maximum 
signal amplification. (Knapp-USGS) 

W72-05904 


HYDROCARBON ASSIMILATION BY RAY 
FUNGI, 
aed State Univ. (USSR). Dept. of Soil Biolo- 


Fo or primary bibliographic entry see Field OSC. 
W72-05949 


MERCURY: ITS OCCURRENCE AND EFFECTS 
IN THE ECOSYSTEM, 

Cornell Univ., Ithaca, N.Y. Ecology and Syste- 
matics Section. 

For primary bibliographic entry see Field OSB. 
W72-05952 


A CONDUCTIMETRIC METHOD FOR THE 
DETERMINATION OF TOTAL INORGANIC 
AND PARTICULATE ORGANIC CARBON 
FRACTIONS IN FRESHWATER, 

Royal Society African Freshwater Biological 
Sean, bakes eewedthenéed 

G. G. Ganf, and T. R. Milburn. 

Archiv fur Hydrobiologie, Vol 69, No 1, p 1-13, 
August 1971. 4 fig, 3 tab, 22 ref. 


Descri; : “Phytoplankton, ‘Fresh water, 
*Volumetric analysis, *Organic carbon, Carbon 


dioxide, Absorption, Carbon, Carbon 

radioisotopes, Electrical » Separation 

techniques, Water analysis, Calibrations, 
, Electrical resistance. 


Identifiers: *Conductimetric methods, Inorganic 
carbon, Organic carbon, Thermocyclops — 
tus, Oxalic acid, EDTA, Sodium hydroxide, Glu- 
cose, Sucrose, Sodium carbonate, Biological sam- 
ples, Sample preservation, Detection limits, Re- 
agents, Lake George. 


A direct method is described for quantitatively 
determining inorganic and particulate organic car- 
bon fractions with an accuracy comparable to that 
of the Winkler method for oxygen. Inorganic car- 
bon, as carbon dioxide gas, is derived from the 
particulate organic sample by dry combustion at 
800 degrees C in the presence of copper oxide or 
from water by acidification, heat, and aspiration. 
The carbon dioxide gas is quantitatively absorbed 
by a solution of sodium hydroxide of known elec- 
trical resistance. The change in resistance of the 
absorbent is directly related to the quantity of car- 
bon dioxide absorbed. The range of the method for 
a 15 ml sample of inorganic carbon is 0.04-150 mil- 
ligrams carbon per liter, with a sensitivity of 0.02 
milligrams per liter. For a 40 ml sample of particu- 
late organic carbon, the range is 0.015-56 milli- 
grams carbon per liter, with a sensitivity of 0.006 
milligrams per liter. The range may be altered 
without loss of sensitivity by varying the sample 
volume and/or the concentration of the absorbent. 
Each determination takes 10-15 minutes, and the 
values compare favorably with the already exist- 
ing conductimetric, chromatographic, and infrared 
analysis methods. Methods for sampling, storing, 
and preserving materials are also described. 
(Holoman-Battelle) 

W72-05955 


THE INVESTIGATION OF RADIOACTIVITY IN 
THE DANUBE, (DIE UNTERSUCHUNG DER 
RADIOAKTIVITAT DER DONAU), 

Institut za Nuklearne Nauke Boris Kildric, 
Belgrade (Yugoslavia). 

For primary bibliographic entry see Field 0S5B. 
W72-05956 


HEAT RESISTANCE OF SPORES OF MARINE 
AND TERRESTRIAL STRAINS OF CLOSTRIDI- 
UM BOTULINUM TYPE C, 

Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

For primary bibliographic entry see Field 05C. 
W72-05959 


MINIMAL GROWTH TEMPERATURE, SODI- 
UM CHLORIDE TOLERANCE, PH SENSITIVI- 
TY, AND TOXIN PRODUCTION OF MARINE 
AND TERRESTRIAL STRAINS OF CLOSTRIDI- 
UM BOTULINUM TYPE C, 

Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

For primary bibliographic entry see Field 05C. 
W72-05960 


ENRICHMENT, ISOLATION, AND CULTURAL 
CHARACTERISTICS OF MARINE STRAINS OF 
CLOSTRIDIUM BOTULINUM TYPE C, 
Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

For primary bibliographic entry see Field 05C. 
W72-05961 
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Hospital, Los Angeles, 


For primary bibliographic entry see Field 0SC. 
W72-05962 


ATOMIC ABSORPTION AND FLUORESCENCE 
SPECTROSCOPY WITH A CARBON FILA- 
MENT ATOM RESERVOIR. PART VI. A STUDY 
OF SOME MATRIX EFFECTS, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Chemistry. 

D. Alger, R. G. Anderson, I. S. Maines, and T. S. 
West. 

Analytica Chimica Acta, Vol 57, No 2, p 271-280, 
December 1971. 4 fig, 6 tab, 7 ref. 


Descriptors: *Heavy metals, Trace elements, 
Ions, Aluminum, Gold Calcium, Cobalt, Chromi- 
um, Cesium, Copper, Iron, Potassium, Magnesi- 
um, Manganese, Sodium, Titanium, Chlorides, 
Fluorides, Nitrates, Phosphates, Sulfates, Sul- 
fides, Argon. 

Identifiers: *Atomic fluorescence spectroscopy, 
*Atomic absorption spectrophotometry, *Carbon 
filament, *Chemical interference, Cesium, Telluri- 
um, Acetate, Arsenate, Borate, Bromide, Citrate, 
Cyanide, EDTA, lIodate, Iodide, Oxalate, 
Perchlorate, Tartrate, Thiocyanate, Barium, 
Silver, Beryllium, Bismuth, Cadmium, Mercury, 
Lanthanum, Lithium, Molybdenum, Columbium, 
Nickel, Ammonium, Lead, Palladium, Platinum, 
Rubidium, Antimony, Silicon, Tin, Sulphite, 
Strontium, Tantalum, Thorium, Thallium, Urani- 
um oxide, Vanadium dioxide, Vanadium, Tung- 
sten, Zinc, Zirconium. 


Atomic fluorescence spectroscopy was used to in- 
vestigate the effects of 62 ions on the determina- 
tion of Ag, Bi, Cd, Cu, Hg, Mg, Pb, Tl, and Zn in 
aqueous solution. The spectroscopic technique 
employed a carbon filament in an argon at- 
mosphere with high-intensity hollow-cathode 
lamps or electrodeless discharge lamps as sources 
of excitation. The contaminating ions were present 
in 1000-fold concentrations relative to the metal 
being analyzed. Suppressions of signal (indication 
of interference) which occur are due to gas-phase 
interaction between the atomic species concerned 
and the cloud of cc ts. Re-in- 
vestigation of these matrix effects by atomic ab- 
sorption with the filament cell and a limited area 
viewing technique shows that most of the inter- 
ferences can be avoided if the space extending 0.5 
mm upward from the filament is illuminated. (See 
also W72-05964) (Holoman-Battelle) 

W72-05963 





ATOMIC ABSORPTION AND FLUORESCENCE 
SPECTROSCOPY WITH A CARBON FILA- 
MENT ATOM RESERVOIR. PART VII. 
ATOMIC ABSORPTION UNDER LIMITED 
FIELD VIEWING CONDITIONS, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Chemistry. 

R. G. Anderson, H. N. Johnson, and T. S. West. 
Analytica Chimica Acta, Vol 57, No 2, p 281-288, 
December 1971. 5 fig, 2 tab, 8 ref. 


Descriptors: *Spectroscopy, Flow rates, Gases, 
Argon, Nitrogen, Copper, Aluminum, Trace ele- 
ments. 

Identifiers: *Absorbance, Lead, Atomic absorp- 
tion spectrophotometry, Atom reservoir, Carbon 
filament, Nickel, Detection limits, Interference, 
Fluorescence spectroscopy. 


Atomic absorption spectroscopy of copper, lead, 
nickel and aluminum with the carbon filament 
atom reservoir was studied under conditions such 
that only an area extending 0.5 millimeters above 
the filament i is illuminated. The limited field view- 
ing t is ad geous in (1) reducing 
matrix effects in the detection of metals; (2) in- 
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creasing the sensitivity of the determination of 
lead; and (3) making the determination of alu- 
ee ee 


RADIOCHEMICAL DETERMINATION OF PLU- 
AND 


Analytica Chimica Acta, Vol 56, No 3, p 355-364, 
October 1971. 1 fig, 5 tab, 18 ref. 


: “Radiochemical analysis, *Sea water, 


Soil analysis, Spectrometers, Zooplankton, Mus- 
sels, Clams, Fish, Shellfish, Aqueous solutions, 
Phaeophyta, Atlantic Ocean, Sharks, Radioactivi- 
ty techniques. 

Identifiers: *Plutonium, Detection limits, Biologi- 
cal samples, Sargasso weed, Starfish, Asterias for- 
besi, Plutonium 236, Plutonium 238, Plutonium 
239, Polymerization, Liver, Bone, Detection 
limits, Chemical recovery, Sample preparation. 


A radiochemical procedure for plutonium is 
described which has a sensitivity of 0.004 d.p.m. 
per 100 liter of sea water (for a 50-liter sample), 
0.02 d.p.m. per kg of sediments (100-g sample) and 
0.002 d.p.m. per kg of marine organisms (1-kg sam- 
ple). An iron (II) hydroxide coprecipitation 
method is used for the concentration of plutonium 
in sea water. A nitric-hydrochloric acid leaching 
method is adapted for the treatment of sediments 
and ashed organisms. Of 30 samples of 5-60 liters 
of sea water analyzed radiochemically, the 
average plutonium recovery was 34-70 percent as 
compared with 11-39 percent recovery on 38 sam- 
ples by the iron (III) hydroxide method. A possible 
reason for the low recovery with the iron (IID 
hydroxide procedure is that plutonium is lost 
through the formation of Plutonium (IV) polymers. 
The average recovery of 75 samples of sediments 
and ashed organisms was 43-83 percent by the 
leaching method. The results of the various 
replicate analyses are tabulated, and the factors in- 
fluencing the recovery, contamination, and blank 
activity are discussed. (Holoman-Battelle) 
W72-05965 


PHOTOMETRIC DEVICE FOR DETERMINA- 
TION OF TRACE AMOUNTS OF SELENIUM, 
Environmental Health Lab., McClellan AFB, 
Calif. 

B. B. Mesman, and H. A. Doppelmayr. 

Analytical Chemistry, Vol 43, No 10, p 1346-1348, 
August 1971. 3 fig, 1 tab, 5 ref. 


Descriptors: *Photometry, *Trace elements, *Pol- 
lutant identification, Water analysis, Reduction 
(Chemical), Catalysts, Chemical reactions, Instru- 
mentation, Spectrophotometry. 

Identifiers: *Selenium, Methylene blue active sub- 
stance. 


Selenium catalysis of sulfide reduction of 
methylene blue is a rapid and sensitive method for 
determining selenium in water. Use of this 
technique has been improved by the development 
of a simple photometric device which reads and 
records the color discharge. Selenium content is 
determined by comparison of the recorded value 
with a calibration curve. The photometer consists 
of a type 90 lamp, an International rectifier, a type 
B2M photocell, and an optical slit 2 x 20mm posi- 
tioned between the sample and the light source. 
The technique has been used at the USAF En- 
vironmental Health Laboratory for more than 2 
years to analyze samples at a rate of 50 to 100 per 
month and has been sufficiently sensitive. (Mort- 
land-Battelle) 

W72-05966 
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ANALYTICAL EVALUATION OF A CYANIDE- 
ELECTRODE 


Chemistry, Vol 43, No 12, p 1575-1581, 
October 1971. 5 fig, 1 tab, 17 ref. 


Evaluation of a silver sulfide-silver iodide mem- 
brane electrode as a continuous monitor for cya- 
nide ion has shown that it is well suited for the 
measurement of cyanide in the concentration 
range .01 to .000051 m. An Orion Model 94-06 elec- 
trode was modified for continuous analysis by 
fitting a flow-through cap onto the membrane face. 
This was used with a Technicon Autoanalyzer; an 
Orion Model 801 pH meter was used for poten- 
tiometric measurements. The procedure was to 
feed adjusted ionic strength buffer and sample as 
an air segment stream to the mixing coil. The seg- 
menting gas and a portion of the solution are led to 
before reaching the electrode, and the 
solution is passed through the flow cell. 
Flow rate through the electrode is controlled by 
passing the exit line back through the pump. Seri- 
ous anion interferences are encountered only from 
iodide and sulfide ions. A detailed study of the 
values obtained for the interference from iodide 
indicates that the mining 
mechanism is more complex than the simple 
replacement reaction and involves a contribution 
from the direct displacement reaction. (Mortland- 
Battelle) 
W72-05967 





ECOLOGICAL INVESTIGATIONS ON THE 
PLANKTON OF THE RIVERIS RESERVOIR 
(OKOLOGISCHE UNTERSUCHUNGEN AM 
PLANKTON DER RIVERISTALSPERRE), 

Bonn Univ. (West Germany). 

For primary bibliographic entry see Field 05C. 
W72-05968 


SUBSTITUTED DIAZENES: EFFECT ON THE 
GROWTH OF ENTEROBACTERIA AND POSSI- 
BLE USE AS SELECTIVE AGENTS FOR ISOLA- 
TION OF PSEUDOMONADS, 

Agricultural Research Service, Wyndmoor, Pa. 
Meat Lab. 

For primary bibliographic entry see Field 05C. 
W72-05970 


RAPID DETECTION OF SALMONELLA 
MICROCOLONIES BY FLUORESCENT AN- 
TIBODY, 
Center for Disease Control, Atlanta, Ga. Analyti- 
cal Bacteriology Unit. 

Thomason. 
Applied Microbiology, Vol 22, No 6, p 1064-1069, 
December 1971. 6 fig, 3 tab, 15 ref. 


Descriptors: *Salmonella, *Pathogenic bacteria, 
E. coli, Fluorescence, Aerobic bacteria, Separa- 
tion techniques, Cultures, Isolation, Water analy- 
sis, Sea water, Foods. 

Identifiers: *Microcolonies, *Fluorescent an- 
tibody techniques, Biological samples, Staining. 


The Chadwick and Abbott microcolony 
fluorescent antibody method for the detection of 
small numbers of enteropathogenic E. coli has 
been adapted for detecting Salmonella microcolo- 
nies. 304 samples--environmental (surface swabs, 
fresh and saltwater samples), food (fresh fish and 
pork) and feed (fishmeal, bonemeal, pelleted pet 
foods)--were examined by direct and microcolony 
fluorescent antibody and cultural Procedures and 
the results tabulated. The y fl 
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antibody test detected all of the specimens found 
positive by culture whereas the direct fluorescent 
antibody test missed 3.1 percent of ‘them. Both 
fluorescent antibody tests appeared to be most 
sensitive on food wage set and revealed stained 

organisms in some he att negative 
specimens. The 1 t antibody 
test has several advantages over the direct test: 
ease of examining the smears, elimination of 





walls, and a removable grid of 20 thin brass 
squares and can hold up to 10 ml. of plankton con- 
centrate. The design is such that the entire con- 
tents.of a single chamber can be viewed under low 
magnification without the problem of overlapping 
fields. The organisms can be manipulated into 
better positions for identification or for dissection 
of taxonomically important structures. The 
Bogorov counting tray, which has been used by 
and Asian investigators, consists of 





fluorescent background material, and i 
sensitivity. (Holoman-Battelle) 
W72-05971 


OBSERVATIONS OF FRESHWATER PONDS 
ON CARROLL ISLAND AND GUNPOWDER 
NECK, MARYLAND, WITH EMPHASIS ON 
THE ZOOPLANKTON, 

Edgewood Arsenal, Md. Medical Research Lab. 
For primary bibliographic entry see Field OSB. 
W72-05972 


SIMPLIFIED WET ASH PROCEDURE FOR 
TOTAL PHOSPHORUS ANALYSIS OF OR- 
GANOPHOSPHONATES IN BIOLOGICAL SAM- 
PLES, 

Baylor Coll. of Medicine, Houston, Tex. Dept. of 
Biochemistry. 

D. S. Kirkpatrick, and S. H. Bishop. 

Analytical Chemistry, Vol 43, No 12, p 1707-1709, 
October 1971. 3 tab, 4 ref. 


Descriptors: *Organophosphorus compounds, 
*Trace elements, *Chemical analysis, Acids, 
Digestion, Spectrophotometry, Phosphorus, 
Phosphates, Bioassay, Amino acids, Separation 
techniques. 

Identifiers: *Wet ashing, Sample preparation, 
Chemical digestion, Biological samples, 


Orthophosphates, Chemical recovery. 


To determine total phosphorus in biological sam- 
ples, a digestion mixture consisting of concen- 
trated nitric acid, concentrated perchloric acid, 
and sulfuric acid was used for wet-ashing samples 
containing 0.040 gram of organic material and 
0.060 milliequivalent of inorganic cation. The time 
to quantitatively digest the samples was 1.5 to 3 
hours at 213 degrees C and 1 to 2 hours at 225 
degrees C. The procedure yields a uniform amount 
of acid in the residue after digestion to enable sub- 
sequent orthophosphate determination by Bart- 
lett’s ultramicro method. Recovery of total 
phosphorus from an organic phosphate and four 
organophosphonates was 95 to 101 percent. (Jef- 
feris-Battelle) 

W72-05974 


COMPUTER TECHNIQUES FOR IDENTIFYING 
LOW RESOLUTION MASS SPECTRA, 

Jet Propulsion Lab., Pasadena, Calif. 

For primary bibliographic entry see Field 02K. 
W72-05975 


TWO COUNTING CELLS FOR THE ENU- 
MERATION OF ZOOPLANKTON MICRO- 
-CRUSTACEA, 
Wisconsin Univ., 
Lakes Studies. 

J. E. Gannon. 

The American Microscopical Society Transac- 
tions, Vol 90, No 4, p 486-490, October 1971. 2 fig, 
13 ref. 


Milwaukee. Center for Great 


Descriptors: ‘ *Zooplankton, *Crustaceans, 
*Copepods, *Waterfleas, Phytoplankton, Aquatic 
animals, *Laboratory equipment, Microscopy. 
Identifiers: *Counting, Chambered counting cell, 
Bogorov counting tray, Diaptomus, Sedgewick- 
Rafter cell. 


Two types of counting apparatus, a chambered 
counting cell and the Bogorov counting tray, have 
been evaluated for counting zooplankton material. 
The chambered counting cell, only recently 
designed, consists of a plate glass base, plexiglas 


three parallel grooves with two outer grooves con- 
nected to the inner one at opposite ends. As in the 
chambered counting cell, the design is such that 
there is minimal movement of the organisms dur- 
ing the counting procedure. With the width of the 
grooves corresponding to the width of the field 
viewed under low power magnification, the entire 
contents of the counting tray are rapidly counted 
as the path of the grooves is followed. Both count- 
ing apparatuses are considered particularly ap- 
propriate for the enumeration of planktonic micro- 
crustacea, but the chambered counting cell is con- 
sidered superior to all methods for counting 
zooplankton material. (Holoman-Battelle) 
W72-05976 


ANALYSIS OF TRACE ELEMENTS IN NATU- 
RAL WATERS BY ATOMIC ABSORPTION 
SPECTROPHOTOMETRY, 

Denver Board of Water Commissioners, Colo. 

For primary bibliographic entry see Field 02K. 
W72-06010 


ANALYSIS OF WATER CONTAMINANTS 
WITH SPECIAL REFERENCE TO HEAVY 
METALS, 

Department of the Environment, Ottawa (On- 
tario). Inland Waters Branch. 

B. K. Afghan. 

Canada Department of the Enviroment Inland 
Waters Branch Technical Bulletin No 52, 1971. 16 
p, 8 tab, 24 ref. 


Descriptors: “Chemical analysis, *Pollutant 
identification, *Heavy metals, *Surface waters, 
*Water pollution sources, *Analytical techniques, 
Water pollution effects, Instrumentation, Spec- 
troscopy, Electrodialysis, Sampling, Methodolo- 
gy, Trace elements, Water chemistry, Laboratory 
tests. 

Identifiers: *Canada. 


Methods used by the Water Chemistry Subdivi- 
sion, Inland Waters Branch, Canada, to determine 
trace metals in water are summarized. The deter- 
mination of heavy metals in water is necessary 
because at very low concentrations they affect the 
quality of water whether related to industry, fresh 
water fish or public health. These effects are 
discussed and the method of analyzing a water 
sample described. Three categories of instrumen- 
tal techniques are given: spectroscopic , electro 
analytical and miscellaneous. (Woodard-USGS) 
W72-06012 


THE USE OF ATOMIC ABSORPTION IN 
WATER POLLUTION CONTROL, 

Whitlingham Works, Norwich (England). 

J. Hemsley. 

Water Pollution Control, Vol 70, No. 6, 1971, p 
611-618, 2 fig, 15 tab, 7 ref. 


Descriptors: *Instrumentation, *Spec- 
trophotometry, *Chemical analysis, Water analy- 
sis, Heavy metals, Nutrients, Digestion, 
Sampling, Temperature, Analytical techniques, 
Water quality control, *Pollutant identification. 
Identifiers: * Atomic absorption spectrometer. 


Development of the atomic-absorption §spec- 
trophotometer for metal determinations has 
required the parallel development of sample 
preparation procedures. Several known _ inter- 
ferences have been circumvented by established 
techniques and precise chemical additions. For the 
few metals which have been investigated, atomic 
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absorption appeared to be, in general, more accu- 
rate than colorimetry, and, more importantly, has 
revealed errors in previously trusted 
methods. Although some 60 to 70 elements may be 
determined by atomic absorption, the degree of 
sensitivity attainable varies from element to ele- 
ment. However, the metals most frequently 
requiring determination in water —T control, 
Cd, Cr, Cu, Ca, Ni, Zn, Pb, Fe, Mn, Mg, Na, K 
and Ag are among the most sensitive in atomic ab- 
sorption. This coupled with the greatly increased 
speed of analysis indicates atomic absorption is an 
extremely useful analytical tool in water pollution 
control. (Lowry-Texas) 

W72-06039 


A RAPID METHOD OF DETERMINING AM- 
MONIUM IN WATER WITH A_UNIVALENT 
CATION GLASS ELECTRODE, 

Fisheries Research Board of Canada, Winnipeg 
(Manitoba). Freshwater Inst. 

Jan Barica. 

J. Fish Res Bd Can. 28 (5): 759-764. 1971. Illus. 
Identifiers: Ammonium, Cation, De' 
Electrode, Glass, Method, Rapid, Univalent. 


The use of a univalent cation glass electrode for 
determining ammonium in water is described. The 
method enables direct determination of ammoni- 
um ion in concentrations above 0.5 mg/1 without 
any dilution or pretreatment of sample. A constant 
background of Na+ and K+ in samples is 
required, with concentration of K being lower than 
that of ammonium. For several types of natural 
and enriched waters with ammonium content up to 
40 mg/1 NH4-N, the mean error by the method 
was plus or minus 4.9%.--Copyright 1971, Biologi- 
cal Abstracts, Inc. 

W72-06041 


AN EVALUATION OF THE USE OF A BASKET- 
-TYPE ARTIFICIAL SUBSTRATE FOR SAM- 
PLING MACROINVERTEBRATE ORGANISMS, 
Virginia Polytechnic Inst. and State Univ., 
Blackburg. 

Kenneth L. Dickson, John Cairns, Jr., and Jesse 
C. Arnold. 

Trans Am Fish Soc. 100 (3): 553-559. 1971. 
Identifiers: Artificial, Basket-type, Collections, 
Invertebrate, Macro, Organisms, Sampling, Sub- 
strate, Taxa. 


The results obtained from the use of bottom, 
basket-type, artificial samplers, were analyzed 
statistically to determine the samplers’ efficiency 
in collecting aquatic macroinvertebrates. Two 
ecologically similar riffle stations located near Mc- 
Coy, Virginia on the New River were chosen for 
this evaluation. Based on an analysis of the 
number of taxa collected, 15 basket samplers at 
Station 1 showed a range of 7 taxa with a coeffi- 
cient of variation of 11.6%. Station 2, located 500 
yards upstream, with 16 samplers, had a range of 
11 taxa with a coefficient of variation of 16.29%. 
In an evaluation of the number of specimens col- 
lected, Station 1 had a range of 39 specimens with 
a coefficient of variation of 10.9%. Station 2 had a 
range of 103 specimens which was larger than the 
average of 85.6 specimens per sampler. To be 95% 
confident that the mean community structure in- 
dices for each station (Sequential Comparison 
Index and diversity per individual (d)) were within 
25% of their true value, only 2 basket samplers 
were needed. However, 4 samplers at Station 1 
and 6 samplers at Station 2 could be required for 
the number of taxa collected. Due to unequal dis- 
tribution of macroinvertebrates on the bottom, or 
sampling design bias, 21 samplers at Station 2 
would be required to be 95% confident that the 
mean number of specimens collected was within 
25% of its true value. An estimate of the propor- 
tion of taxa which would have been detected on 
the average by a smaller number of basket sam- 
plers showed that at least 5 basket samplers were 
necessary at each station in order to be 95% con- 
fident that at least 50% of the total number of taxa 
were collected. When using this type of substrate 
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sampler for collecting macroinvertebrates in a 
comparison of the biological water quality 
between selected stations, the number of taxa col- 
lected by the samplers and the community struc- 
ture of the macroinvertebrates are less variable 
than the number of specimens obtained. These 
types of analyses can serve as the basis for 
establishing the iate number of 

for a routine survey.--Copyright 1971, Biological 
Abstracts, Inc. 

W72-06101 


A LIQUID SCINTILLATION METHOD FOR AS- 
SAYING 14C-LABELLED BENTHIC 
MICROFLORA, 

Connecticut Univ., Storrs. School of Pharmacy. 

D. M. Skauen, N. Marshall, and R. J. Fragala. 

J Fish Res Bd Can. 28 (5): 769-770. 1971. 
Identifiers: Assaying, Benthic, Carbon-14, Flora, 
Labelled, Liquid, Method, Scintillation. 


A simple and reliable method for assaying 14C- 
labelled benthic microflora is described. Powdered 
core samples are suspended in Cap-O-Sil gel and 
14C activity determined in a liquid scintillation 
spectrometer.--Copyright 1971, Biological Ab- 
stracts, Inc. 

W72-06123 


METHODS IN MICROBIOLOGY-VOLUME SB. 


Academic Press Inc., New York, N.Y. 1971. J. R. 
Norris and D. W. Ribbons, editors. 695 p, 21 ref. 


Descriptors: ‘*Separation techniques, *Algae, 
*Bacteria, *Fungi, *Bacteriophage, *Viruses, Ab- 
sorption, Electrophoresis, Detergents, Amino 
acids, Spectrophotometry, Magnesium, Sulfates, 
Spores, Azotobacter, Cyanophyta, Yeasts, Car- 
bon dioxide, Chlorella, Clostridium, E. coli, 
Euglena, Euglenophyta, Chlorophyta, Ferrobacil- 
lus, Gas chromatography, Ions, Calcium, Carbon, 
Snails, Lactobacillus, Magnesium, Manganese, 
Mycobacterium, Hydrogen ion concentration, 
Phosphates, Potassium, Salmonella, Shigella, 
Protozoa, Sodium, Centrifugation, Ultrasonics, 
Cultures, Heavy metals, Iron, Coliforms, Isola- 
tion. 


The disintegration of cells, their chemical analysis, 
and the techniques used to separate and charac- 
terize their components are discussed. Topics in- 
cluded are: free-flow electrophoresis, disc elec- 
trophoresis, preparative zonal electrophoresis, 
reflectance spectrophotometry, isoelectric focus- 
ing and separation of proteins, chemical extraction 
methods of microbial cells, chemical analysis of 
microbial cells, centrifugal techniques for isolation 
and characterization of sub-cellular components 
from bacteria. (Holoman-Battelle) 

W72-06124 


MANUAL OF ANALYTICAL TOXICOLOGY. 
The Chemical Rubber Company, Cleveland, Ohio, 
1971. I. Sunshine, editor. 393 p. 


Descriptors: *Toxins, ‘*Poisons, *Bioassay, 
*Chemical analysis, Chlorinated hydrocarbon 
pesticides, Copper, Diquat, Halogenated pesti- 
cides, Fluorides, Iron, Manganese, Or- 
ganophosphorus pesticides, Paraquat, Phenols, 
Phosphorus, Chromatography, Gas chromatog- 
raphy, Organic compounds, Acids, Alkalis 
(Bases), Methodology. 

Identifiers: *Biological samples, Detection, Thin 
layer chromatography, Amitriptyline, Arsenic, 
Bismuth, Borates, Bromides, Carbon monoxide, 
Chloral hydrate, Chloroquine, Cholinesterase, 
Cyanides, Ethanol, Ethylene glycol, Ethchlor- 
vynol, Halogenated hydrocarbons, Isoniazid, 
Lead, Lithium, Mercury, Methanol, Nickel, 
Nicotine, p-nitrophenol, Organic thiophosphorus 


esters, Oxyphenbutazone, Phenothiazines, 
Propylene glycol, Pyrimethamine, Strychnine, 
Thallium, Toluene, Trichloroethanol, 


Trichloromonofluoromethane, Zinc. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Simple and reliable methods are presented for 
chemically analyzing biological specimens for the 
presence of toxic substances. The 

were chosen on the basis of reliability, availability 
of equipment and reagents, simplicity 
procedure, and relative speed in obtaining results. 
Three types of methods, where possible, are in- 
cluded for the substances investigated: Type A, a 
- simple, direct, qualitative test; Type B, a quantita- 
tive procedure using facilities in the average 
laboratory; and Type C, an elegant, precise 
procedure using whatever equipment may be 
required. (Holoman-Battelle) 

W72-06125 


INSTRUMENTAL ANALYSIS FOR WATER 
POLLUTION CONTROL. 


Ann Arbor Science Publishers Inc., Ann Arbor, 
Michigan, 1971. K. H. Mancy, editor. 331 p. 


Descriptors: *Water quality control, *Instrumen- 
tation, *Water analysis, Chemical analysis, 
Sampling, Separation techniques, Ion exchange, 
Gas chromatography, Data collections, Water pol- 
lution sources, Organic pesticides, Statistics, 
Water pollution control, Testing, Measurement, 
Fluorescence, Electrochemistry, Monitoring, 
Systems analysis, Design, Ammonia, Chlorides, 
Iron, Chemical oxygen demand, Nitrates, Nitrites, 
Manganese, Phosphates, Silica, Water tempera- 
ture, Oil, Effluents, Industrial wastes, Water pro- 
perties, Turbidity, Organic wastes, Phenols, Ions, 
Aquatic environments, Phosphorus compounds, 
Organophosphorus compounds, Water quality, 
Heavy metals, Automation, Remote sensing, 
Membrane processes, Fluorometry, Data trans- 
mission, Photometry, Colorimetry, Flame 
photometry, Neutron activation analysis, Polaro- 
graphic analysis, Electrical equipment, Nitrogen, 
Phosphorus, Dissolved oxygen, Dissolved oxygen 
analyzers, Volumetric analysis, Probability, 
Mathematical studies, Statistical methods, 
Hydrogen ion concentration, Pesticide residues. 


The specialized instrumentation available for auto- 
matic and remote monitoring of water quality is 
described. Topics include various methods of 
chemical analysis, chromatography, ion exchange, 
spectrophotometry, design of sampling programs 
and monitoring systems, concentration and 
separation techniques, automated chemical 
analyses, remote optical sensing techniques, 
physical characteristics of water, organic pollu- 
tants, metal pollutants, inorganic compounds of 
nitrogen and phosphorus, dissolved oxygen, data 
analysis and statistics. (Jefferis-Battelle) 
W72-06126 


METHODS IN VIROLOGY. 
Academic Press, Inc., New York, N.Y. 1971. K. 
Maramorosh and H. Koprowski, editors. 530 p. 


Descriptors: *Viruses, *Methodology, *Elec- 
trophoresis, *Analytical techniques, Tagging, 
Isolation, Electron microscopy, Spectrophometry, 
Chromatography, Centrifugation, Photometry, 
Distillation, Ultrasonics, Sedimentation, Filtra- 
tion, Absorption, Tracers, Cytological studies, 
Gels, E. coli, Bacteriophage, Radioisotopes, Ro- 
tors, Plant viruses, Salmonella, Cultures, Enteric 
bacteria, Pathogenic bacteria. 


Newly developed techniques are presented for 
solving problems in virus research. Certain chap- 
ters are complete treatises on a given subject while 
others provide a description of techniques more 
limited in scope. There is some overlapping of in- 
formation with previous volumes in this series. 
(Holoman-Battelle) 

W72-06127 


THE INFLUENCE OF PH ON THE EFFICACY 
AND RESIDUES OF QUINALDINE, 
Southeastern Fish Control Lab., Warm Springs, 
Ga. 

Joe B. Sills, and John L. Allen. 

Trans Am Fish Soc. 100 (3): 544-545. 1971. lus. 
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Identification of Pollutants—Group 5A 


Idenufiers: Anesthetic, Anesthetic-drug, Fish, 
pterus-calmoid pH, inaldine, 


Residues. 





Quinaldine, an anesthetic for fish, loses its effec- 
tiveness in solutions having pH values less than 6. 
Measured quantities of un-ionized quinaldine in 
solution roe ore — with calculated 
values at selected pH s. Quinaldine residues in lar- 
gemouth bass salmoides) 
anesthetized at various pH’s verify that only the 
un-ionized portion in solution enters the fish. 
Quinaldine residues in fish and un-ionized quinal- 
dine in solution were measured by gas chromatog- 
ee .--Copyright 1971, Biological Abstracts, Inc. 


TOTAL ORGANIC CARBON IN ATMOSPHER- 
IC PRECIPITATIONS (VALOVOY OR- 
GANICHESKIY UGLEROD V ATMOSFER- 
NYKH VODAKH), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

B. A. Skopintsev, A. G. Bakulina, and N. I. 

Mel’ nikova. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy. Vol 56. p 3-10, 1971. 3 tab, 19 ref. 


Descriptors: *Water chemistry, *Water analysis, 
*Carbon, *Meteoric water, Organic matter, Or- 
ganic compounds, Evaporation, Oxidation, Tur- 
bidity, Suspension, Suspended load, Precipitation 
(Atmospheric), Snow, Sampling, Seasonal 
Identifiers: *USSR, Yaroslav Oblast, Borok, 
Water samples. 

Organic carbon in atmospheric waters collected in 
the vicinity of Borok, Yaroslav Oblast, was deter- 
mined for the first time directly in water without 
preliminary evaporation, in addition to determina- 
tions from dry residues after evaporation. Content 
of total organic carbon in natural rainwater ranged 
from 1.1 to 4.5 mg/liter, averaging 2.5 mg/liter, and 
that in snow from 1.5 to 6.0 mg/liter, averaging 3.1 
mg/liter. Carbon content in dry residues of natural 
rainwater ranged from 64% to 100% of total or- 
ganic carbon and averaged 91%; carbon content in 
snow ranged from 58% to 100% of total organic 
carbon and also averaged 91%. Increase in the 
volume of evaporated water resulted in an in- 
crease in organic matter loss. Content of organic 
carbon in settled snow decreased 35%-45%, in- 
dicating a large amount of suspended organic 
matter. To study organic matter in atmospheric 
waters, total organic carbon must be determined in 
both natural and suspension-free water samples. 
Particular care should be given to selection of rain 
and snow sampling sites for organic analysis. (See 
also W72-06146) (Josefson-USGS) 

W72-06147 


APPLICATION OF BACTERIOLOGICAL DATA 
IN POTABLE WATER SURVEILLANCE, 
Environmental Protection Agency, Cincinnati, 
Ohio. Div. of Water Hygiene. 

E. E. Geldreich. 

Journal of American Water Works Association, 
Vol. 63, No. 4, p 225-229, April 1971. 6 tabs., 8 ref. 


Descriptors: *Water quality, Sanitary engineering, 
*Water treatment, *Public health, Bacteria, Con- 
trol, *Labortory tests, *Water supply, Municipal 
water, Water sampling, *Potable water. 


In the Community Water Supply Study (1969) of 
969 Public water supplies, 50 percent of those 
serving 10,000 or less showed a history of un- 
satisfactory bacteriological results and 69 percent 
of all supplies received surveillance through only 
half the minimum number of monthly samples 
recommended by the Drinking Water Standards. A 
significant number of state departments have 
shifted from multiple-tube to membrane-filter 
techniques principally to reduce week-end labor. 
However, the change has resulted in the additional 
benefit of testing greater quanities of water by a 
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more precise method. The adequacy of sampling 
programs on those supplies serving populations of 
less than 50,000 is questioned, since those supplies 
frequently have the greater occurrence of un- 
satisfactory samples and the least attention is paid 
to prompt resampling. Technicians in small quali- 
ty-control laboratories must improve their 
knowledge of bacteriology through various train- 
ing programs. If necessary, small water-plant 
laboratories surrounding large metropolitan areas 
should be consolidated to pool manpower and 
*quipment resources for an improvement in the 
juality and quantity of surveillance of potable 
vater supplies. (Bean-AWWARF) 

V72-06189 


f{ICROSCOPIC WATER QUALITY AND FIL- 
RATION EFFICIENCY, 

ew York State Dept. of Health, Albany. Bureau 
‘Water and Wastewater Utilities Management. 

w primary bibliographic entry see Field OSF. 
72-06191 


SACTERIOLOGICAL QUALITY VS RESIDUAL 
CHLORINE, 

Bureau of Water Hygiene, Cincinnati, Ohio. 

For primary bibliographic entry see Field OSF. 
W72-06193 


EXTRACTION OF CATIONS FROM SILICATE 
MINERALS DURING THE DETERMINATION 
OF EXCHANGEABLE CATIONS IN SOILS, 
Agricultural Research Service, Riverside, Calif. 
Soil and Water Conservation Research Div. 

J. D. Rhoades, and D. B. Krueger. 

Soil Science Society of America Proceedings, Vol. 
32, No. 4, p 488-492, July-August, 1968. 1 fig, 7 
tab, 21 ref. 


Descriptors: *Soil analysis, Potassium, *Sodium, 
*Magnesium, Calcium, Alkaline earth metals, Arid 
lands. 

Identifiers: *Soil minerals, Ammonium acetate ex- 
traction. 


The extent to which silicate minerals release Ca, 
Mg, Na, and K during the determination of 
exchangeable cations in soils by the ammonium- 
acetate-extraction procedure was evaluated. The 
method of exchangeable-sodium evaluation used 
by the US Salinity Laboratory was employed for 
this study with the exception that soil samples 
were replaced with reference mineral samples. 
Amounts of cations equivalent to 0.3 to 21.8 
meq/100 g were extracted from the minerals by 
ammonium acetate. In general, the proportions of 
cations extracted decreased in the order Ca + Mg 
>>Na>K. Because of this phenomenon, compli- 
cations are expected to occur in the evaluation of 
exchangeable Ca and Mg in arid-land soils, but not 
for exchangeable Na except under unusual cir- 
cumstances. The latter circumstances are 
described and the general extent of error that may 
occur is estimated. (Skogerboe-Colorado State) 
W72-06206 


SIMPLE SLOPE COMPENSATION CONTROL 
FOR USE WITH THE E.I.L. 23A PH METER, 
Imperial Chemical Industries Ltd., Wilton (En- 
gland). Nylon Works. 

For primary bibliographic entry see Field 07B. 
W72-06251 


AN AUTOMATIC PH STAT FOR USE WITH 
LABORATORY PH METERS, | 

Imperial Chemical Industries Ltd., Manchester 
(England). Organics Div. 

For primary bibliographic entry see Field 07B. 
W72-06252 


MEASUREMENT OF METHANE, N-BUTANE 

td CARBON DIOXIDE IN AQUEOUS SOLU- 
N, 

Toronto Univ. (Ontario). Dept. of Chemical En- 

gineering and Applied Chemistry. 

A. G. McLee, and M. Wayman. 

Laboratory Practice, Vol. 20, No. 9, p 711-712, 

September 1971. 3 fig, 1 tab. 


Descriptors: *Aqueous solutions, *Organic com- 
pounds, *Monitoring, Carbon dioxide, Gases, 
Microorganisms, Methane, Water analysis, Fer- 
mentation, Hydrogen ion concentration, Labora- 
tory equipment. 

Identifiers: Aliphatic hydrocarbons, N-butane, 
Hydrocarbons. 


During an investigation into the growth of 
microorganisms utilizing gaseous hydrocarbons, a 
method was developed for monitoring and measur- 
ing the concentrations of hydrocarbons and car- 
bon dioxide in aqueous solution. The levels of 
hydrocarbons and carbon dioxide in solution were 
determined with a New Brunswick bench-top-fer- 
menter with attached silicon tubing and wire cloth 
support. Trace amounts of hydrocarbons or car- 
bon dioxide pass through the tubing wall and are 
transported by carrier flow to a detection device. 
(Holoman-Battelle) 

W72-06253 


LABORATORY-SCALE TRICKLING FILTER 
PRODUCTION OF MIXED CULTURES OF 
MICRO-ORGANISMS FOR EFFLUENT TREAT- 
MENT STUDIES OR BOD TESTS, 

Imperial Chemical Industries Ltd., Billingham 
(England). Agricultural Div. 

For primary bibliographic entry see Field OSD. 
W72-06254 


SEPARATION AND QUANTITATION OF AL- 
KENE AND HYDROXY ALKANE SULFONATES 
BY THIN LAYER CHROMATOGRAPHY, 
Continental Oil Co., Ponca City, Okla. 

M. C. Allen, and T. T. Martin. 

Journal of the American Oil Chemists’ Society, 
Vol. 48, No. 12, p 790-793, December 1971. 5 fig, 3 
tab, 10 ref. 


Descriptors: *Chromatography, *Sulfonates, *De- 
tergents, Separation techniques, Surfactants, 
Opacity, Sodium, Salts, Organic compounds. 
Identifiers: *Quantitative analysis, *Den- 
sitometry, Olefin sulfonates, Thin layer chro- 
matography, Scanning photodensitometry, Sulfur 
trioxide, Sulfonation, Hydroxy alkane sulfonates, 
Hydroxy alkane monosulfonates, Alkene sul- 
fonates, Alkene monosulfonates, Alkene disul- 
fonates, Hydroxy alkane disulfonates, Sodium-2- 
tetradecene-1-sulfonate, Sodium-3-hydroxy hex- 
adecane-1-sulfonate. 


A thin layer chromatographic technique is 
described for the separation and quantitation of 
the sodium salts of alkene mono- and disulfonates 
and hydroxy alkane mono- and disulfonates. The 
standards (sodium-2-tetradecene-l-sulfonate and 
sodium-3-hydroxy hexadecane-l-sulfonate) and 
olefin sulfonate samples from laboratory sulfur 
trioxide sulfonation of alpha-olefins were dis- 
solved in a mixture of isopropanol-water (7:3, v/v). 
Varying concentrations were used for the sul- 
fonate standards with samples in a concentration 
range of 1-5 micrograms per microliter. The 
separation was accomplished on tracked, unac- 
tivated sulfate-impregnated Silica Gel G layers. 
Standard equilibrated developing tank conditions 
were employed in conjunction with a developing 
solvent of chloroform-methanol-sulfuric acid. 
Visualization of the compounds was based on their 
suitability for charring by heat and SO3 fumes 
resulting from fuming sulfuric acid which is 
smeared on the inner sandblasted surface of a 
charring lid. The charred compounds were quan- 
titated using a scanning photodensitometer and 
areas of the resultant peaks were calculated and 
related to the composition of the sample. 
(Holoman-Battelle) 


W72-06255 


BIOPOLYMERS OF ACTIVATED SLUDGE. 
Northern Regional Research Lab., Peoria, Il. 


Environmental Science and Technology, Vol. 6, 
No. 2, p 161-164, February 1972. 5 fig, 11 ref. 


Descriptors: “Sewage, *Sewage bacteria, *Ac- 
tivated sludge, Separation techniques, Cultures, 
*Sewage treatment, Centrifugation, Gas chro- 
matography, Infrared radiation, Illinois, Waste 





water treatment. 

Identifiers: *Polymers, Polysaccharides, 
Polyester, Zoogloea on oe Chloroform, Elec- 
tron microscopy, F 1p ides, Peoria 


a). 


Activated sludge was extracted with hot water and 
organic solvents from the municipal sewage treat- 
ment plant at Peoria, Illinois, and analyzed by 
chromatography, electron microscopy, and in- 
frared spectra to determine the various com- 
ponents. Bacterial strains were also isolated from 
the sludge and the products of bacterial action 
determined. Water and chloroform extraction of 
the sludge produced het 1 harides and a 
polyester, respectively. Cultures of some of the 
bacteria isolated produced polysaccharides when 
grown on 0.5 percent glycerol or glucose. An 
acquired | strain | of _Zoogloca ramigera produced a 

-charide from glucose. It appears that 
the products available from activated sludge may 
be of commercial value and help underwrite the 
cost of sludge disposal. (Mortland-Battelle) 
W72-06256 








ENVIRONMENTAL AIR ANALYSIS FOR UL- 
TRATRACE CONCENTRATIONS OF BERYLLI- 
UM BY GAS CHROMATOGRAPHY, 

Monsanto Research Corp., Dayton, Ohio. Dayton 
Lab. 

W. D. Ross, and R. E. Sievers. 

Environmental Science and Technology, Vol. 6, 
bo 2, p 155-158, February 1972. 2 fig, 3 tab, 10 
ref. 


Descriptors: *Pollutant identification, *Trace ele- 
ments, Separation techniques, Sediments, *Gas 
chromatography, Analytical techniques. 
Identifiers: *Beryllium, Ashing, Detection limits, 
Particulate matter, Electron capture gas chro- 
matography, Sample preparation, EDTA, Chemi- 
cal interference. 


A gas chromatographic method for detecting ul- 
tratrace concentrations of beryllium in particulate 
matter on air filters and in water is described. The 
method is very sensitive, relatively fast, and can 
be performed on a relatively inexpensive analyti- 
cal chromatograph. It should be applicable to rou- 
tine analysis of water samples. When analyzing 
beryllium in air, the particulate matter on the fil- 
ters is ashed, the residue is digested with acid, and 
the resulting solution is buffered to the optimum 
pH for solvent extraction. Potential interfering 
metals are eliminated by masking with EDTA. A 
benzene solution of trifluoroacetylacetone (H (t- 
fa)) is allowed to react with the beryllium in the 
aqueous solution to form Be (tfa)2. The organic 
extract is injected into a gas chromatograph 
equipped with an electron-capture detector. The 
chromatographic peak resulting from Be (tfa)2 
formed from the unknown solution is compared 
with standard Be (tfa)2 solutions for quantitation. 
The extraction procedure takes about 30 minutes 
and analysis less than 10 minutes. Accuracy and 
good precision are obtained at two levels of mag- 
nitude below the AEC-recommended maximum al- 
lowable concentration in air (0.01 micrograms/cu- 
bic meter of air). (Mortland-Battelle) 

W72-06258 


INSTRUMENTS FOR WATER QUALITY MONI- 
TORING, 

Environmental Protection Agency, Cincinnati, 
Ohio. 

D. G. Ballinger. 


a 


~~ TA 


~u- 


Environmental Science and Technology, Vol. 6, 
No. 2, p 130-133, February 1972. 6 tab, 5 ref. 


Descriptors: *Instrumentation, *Water quality, 
*Monitoring, Water quality control, *Analytical 
techniques, Water analysis, Industrial wastes, 
Pulp wastes, Soaps, Detergents, Color, Conduc- 
tivity, Bromides, Chlorides, Sulfates, Phenols, 
Carbon, Chromium, Copper, Heavy metals, Sodi- 
um, Coliforms, Turbidity, Oil, Hardness, 
Fluorides, Nitrites, Pesticides, Phosphorus, Alu- 
minum, Iron, Manganese, Radioactivity, 
Biochemical oxygen demand, Chemical oxygen 
demand, Nitrogen, Gravi ic analysis, Alkalini- 
ty, Colorimetry, Gas chromatography, Volumetric 
analysis, Spectrophotometry. 

Identifiers: Sulfites, Lead, Mercury, Nickel, Zinc, 
Cyanides, Orthophosphates, Arsenic, Cadmium, 
Kjeldahl nitrogen, Autoanalyzer. 





The waste parameters that must be monitored by 
industries discharging waste waters into navigable 
waters are reviewed together with recommended 
analytical procedures. The range and accuracy of 
some of these methods are listed and the cost 
ranges are given. Equipment and instruments 
available for these analyses are shown, and it is 
pointed out that field equipment for on-line mea- 
surement of many of the required waste con- 
stituents is lacking. Manufacturers should begin 
constructing equipment specifically for waste con- 
ditions, rather than assuming that stream monitor- 
ing equipment will be adequate. (Mortland-Bat- 
telle) 

W72-06260 


TURBIDIMETRIC EVALUATION OF BACTERI- 
AL CULTURE RESISTANCE IN DISINFEC- 
TANT TESTING, 

Agricultural Research Service, Beltsville, Md. 
Pesticides Regulation Div. 

For primary bibliographic entry see Field OSB. 
W72-06261 


MARINE TECHNICIAN’S HANDBOOK - OX- 
YGEN ANALYSIS. 
California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 


SIO Reference No. 71-8, Sea Grant Publication 
No. 9, May 1, 1971. 29 p. 


Descriptors: *Dissolved oxygen, Water quality, 
*Water analysis, *Volumetric analysis, Sampling, 
Instrumentation, Laboratory equipment, *Sea 
water. 

Identifiers: Pickling, Standard methods, Winkler 
method, Nansen bottle, Sample preparation. 


A titration technique (the modified Winkler 
Technique of Carpenter) for analysis of oxygen in 
seawater is described in detail. Included are 
descriptions of the equipment, sampling and pick- 
ling procedures, and the calculations involved. In 
this method, a divalent manganese solution, fol- 
lowed by strong alkali, is added to the sample. The 
precipitated manganous hydroxide is dispersed 
evenly throughout the seawater sample which 
completely fills a stoppered oxygen flask. Any dis- 
solved oxygen rapidly oxidizes an equivalent 
amount of divalent manganese to basic hydroxides 
of higher valency states. When the solution is 
acidified in the presence of iodide, the oxidized 
manganese again reverts to the divalent state, and 
iodine, equivalent to the original dissolved oxygen 
content of the water, is liberated. This iodine is 
titrated with standardized sodium thiosulfate. 
(Mortland-Battelle) 

W72-06262 


DETERMINATION OF MERCURY IN BIOLOG- 
ICAL SAMPLES BY FLAMELESS ATOMIC AB- 
SORPTION AFTER COMBUSTION AND MER- 
CURY-SILVER AMALGAMATION, 

Bureau of Sport Fisheries and Wildlife, Denver, 
Colo. Denver Wildlife Research Center. 

I. Okuno, R. A. Wilson, and R. E. White. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 96-100, January 1972. 2 
fig, 4 tab, 8 ref. 


Descriptors: *Bioassay, *Heavy metals, *Spec- 
trophotometry, Metals, Absorption, Aqueous 
solutions, Chemical analysis, Neutron activation 
analysis, Separation techniques. 

Identifiers: *Biological samples, *Flameless 
atomic absorption spectrophotometry, *Amalga- 
mation, *Mercury, *Oxygen flask combustion, 
Detection limits, Cold vapor atomic absorption 
spectrophotometry, Dithizone boat technique, 
Silver, Chemical recovery, Muscle, Organomercu- 
rial compounds. 


A method is described that combines oxygen flash 
combustion with mercury-silver amalgamation for 
determining low levels of mercury by flameless 
atomic absorption spectrophotometry. One gram 
samples, dessicated over phosphorus pentoxide 
for 14 hours, are burned with oxygen in a com- 
bustion flask and the combustion products dis- 
solved in dilute hydrochloric acid. Mercury is ex- 
tracted from solution by amalgamating on a silver 
wire and then volatilized into an atomic absorption 
cell by electrically heating the silver wire. An 
average recovery of 91.4 percent and a coefficient 
of variation of 14.2 percent for duplicate deter- 
minations were obtained from duck breast muscle 
tissue samples spiked with inorganic and organic 
mercury compounds at levels of 0.01 to 1.0 ppm 
mercury. The results obtained. by the above 
method were in general agreement with the results 
from four laboratories, all using independent 
methods (combustion, silver wire, cold vapor 
atomic absorption; nitric acid-sulfuric acid, 
neutron activation; sulfuric acid-permanganate, 
cold vapor atomic absorption; dithizone boat 
technique, flame atomic absorption). The method 
appears to be simpler and more sensitive than 
other atomic absorption procedures for determin- 
ing mercury in biological samples. Samples con- 
taining inorganic or organic mercury compounds 
that can be burned by the combustion procedure 
may be analyzed by this method. Levels of mercu- 
ry as low as 10 ppb in a one gram sample can be 
determined. (Holoman-Battelle) 

W72-06266 


SCREENING METHOD FOR THE DETECTION 
OF CHLORODIBENZO-P-DIOXINS IN THE 


PRESENCE OF CHLOROBIPHENYLS, 
CHLORONAPHTHALENES, AND 
CHLORODIBENZOFURANS, 


Department of National Health and Welfare, Ot- 
tawa (Ontario). Food and Drug Directorate. 

D. T. Williams, and B. J. Blanchfield. 

Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 93-95, January 1972. 1 
fig, 2 tab, 12 ref. 


Descriptors: *Halogenated pesticides, 
*Chlorinated hydrocarbon pesticides, Pesticide 
residues, Aromatic compounds, Phenols, 
Chlorination, DDT,  Dieldrin, Separation 
techniques, 2 4 5-T, Chemical analysis, Pesticides, 
Pollutant identification. 

Identifiers: *Electron capture gas chromatog- 
raphy, Polychlorinated biphenyls, Chemical inter- 
ference, Cleanup, Chlorodioxins, Chlorodibenzo- 
p-dioxins, Aroclor 1254, Chloronapthalenes, 
Chlorodibenzo furans, Chlorobiphenyls, p p’- 
DDT, Edible oils, Detection limits, Gas liquid 
chromatography, Chromatograms. 


Chlorobiphenyls, chloronaphthalenes, and 
chlorodibenzofurans consist of large numbers of 
isomers which may be confused with or interfere 
with the electron capture gas-liquid chromato- 
graphic detection of chlorodibenzo-p-dioxins 
(chlorodioxins). A method has been devised for 
the detection of chlorodioxins in the presence of 
these aforementioned compounds. It involves the 
chlorination of chlorodibenzo-p-dioxin to oc- 
tachlorodibenzo-p-dioxin which can be easily 
separated by gas-liquid chromatography from 
decachlorobiphenyl, octachloronaphthalene, and 
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octachlorodibenzofuran since octachlorodibenzo- 
p-dioxin has the longest retention time and is not 
impeded by peaks arising from partial chlorina- 
tion. Corn oil samples spiked with chlorodibenzo- 
p-dioxins and chlorodibenzofurans (1-20 ppm) 
were analyzed successfully after an appropriate 
cleanup procedure. 2,3,7,8-tetrachlorodibenzo-p- 
dioxin was determined in the corn oil at a level as 
low as 1 ppm. This method should be considered 
asa ing method for chlorodibenzo-p-diox- 
ins, since it does not distinguish between the vari- 
ous chlorodibenzo-p-dioxin isomers. The ad- 
vantages are that it requires the identification of 
only one compound, octachlorodibenzo-p-dioxin, 
and that chlorobiphenyis, chloronaphthalenes, 
chlorodibenzofurans, p,p’-DDT, and dieldrin do 
not interfere with the detection of this compound. 
(Holoman-Battelle) 

W72-06267 





DETERMINATION OF 
POLYCHLORODIBENZO-P-DIOXINS AND RE- 
LATED COMPOUNDS IN COMMERCIAL 
CHLOROPHENOLS, 

Food and Drug Administration, Washington, D.C. 
Div. of Chemistry and Physics. 

D. Firestone, J. Ress, N. L. Brown, R. P. Barron, 
and J. N. Damico. 

Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 85-92, January 1972. 3 
fig, 5 tab, 7 ref. 


Descriptors: *Chlorinated hydrocarbon pesticides, 
*Pesticide residues, *Phenols, *Chemical analysis, 
Halogenated pesticides, Industrial wastes, Pesti- 
cide toxicity, Ethers, Bactericides, Fungicides, 
Defoliants, Toxins, Chlorine, Distillation, Separa- 
tion techniques, Gas chromatography. 

Identifiers: *Chlorophenols, *Chlorodioxins, 
*Polychlorodibenzo-p-dioxins, Mass spec- 
trometry, Electron capture gas chromatography, 
Chlorofurans, Chloroethers, Alumina chromatog- 
raphy, Metabolites, Detection limits, Slimicides, 
Polychlorinated biphenyls, Chromatograms, PCP, 
TCP, 2-chlorophenol, 2 4-dichlorophenol, 2 6- 
dichlorophenol, 2 4 5-trichlorophenol sodium salt, 
2 4 5-trichlorophenol, 2 4 6-trichlorophenol, 2 3 4 
6-tetrachlorophenol, Pentachlorophenol sodium 
salt, Pentachlorophenol. 


Twenty-one commercial mono-, di-, tri-, tetra-, 
and pentachlorophenols were examined for the 
presence of a group of toxic compounds, 
polychlorodibenzo-p-dioxins (chlorodioxins), and 
related nonacidic components 
(polychlorodibenzofurans and polychlorodiphenyl 
ethers). The chlorophenols were dissolved in aque- 
ous alkali, extracted with petroleum ether, and 
fractionated on an alumina column. Alumina frac- 
tions were examined by electron capture gas chro- 
matography and combined gas chromatography- 
mass spectrometry. Chlorodioxin content was esti- 
mated to a limit of about 20 ppb by electron cap- 
ture gas chromatography. The presence of 
chlorodioxins, polychlorodibenzofurans 
(chlorofurans), and polychlorodiphenyl ethers 
(chloroethers) was confirmed by combined gas 
chromatography-mass spectrometry. The 2,3,7,8- 
tetrachlorodioxin was found in 3 of 6 samples of 
2,4,5-trichlorophenol, but was not detected in any 
of the 11 samples of tetra- and pentachlorophenol | 
that were examined. Hexachlorodioxin was 
present at levels ranging from 0.17 to 39 ppm in all 
8 pentachlorophenols examined. Hexa-, hepta-, 
and octachlorodioxins as well as a wide variety of 
chlorofurans and chloroethers of varying chlorine 
content were present in most of the tetra- and 
penta-chlorophenols. In addition, the gas chro- 
matographic-mass spectrometric data suggested 
that some of the chlorophenols contained methox- 
y- and dimethoxypolychlorofurans and methox- 
ypolychloroethers as well as polychlorohydrox- 
ybiphenyl. (Holoman-Battelle) 

W72-06268 
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STRUCTURE OF ETHYLENE THIURAM 
MONOSULFIDE, 

Food and Drug Administration, Rockville, Md. 
Div. of Food Chemistry and Technology. 

W. R. Benson, R. D. Ross, J-Y. T. Chen, R. P. 
Barron, and D. Mastbrook. 

Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 44-46, January 1972. 2 
tab, 13 ref. 


Descriptors: ‘*Pesticide residues, “Molecular 
structure, *Thiocarbamate pesticides, Fungicides, 
Pesticides, Carbamate pesticides, Toxicity, 
Nuclear magnetic resonance, Degradation. 
Identifiers: *Ethylene thiuram monosulfide, Mass 
spectra, Raman spectra, Ethylene bisdithiocarba- 
mate, Mass spectrometry, Raman spectrometry, 
Ethylene thiourea, NMR spectra, Metabolites. 


A new structure is proposed for ethylene thiuram 
monosulfide, a highly fungitoxic degradation 
product of the ethylene bisdithiocarbamate fungi- 
cides. This new structure is based on mass, 
Raman, and nuclear magnetic resonance spectra. 
Data in the older literature, for the most part, are 
consistent with both the old and new structures; 
however, new data are consistent only with the 
new structure. (Holoman-Battelle) 

W72-06269 


ELUTION SOLVENT SYSTEM FOR FLORISIL 
COLUMN CLEANUP IN ORGANOCHLORINE 
PESTICIDE RESIDUE ANALYSES, 

Food and Drug Administration, Washington, D.C. 
Div. of Chemical Technology. 

For primary bibliographic entry see Field 05G. 
W72-06270 


CLEANUP OF PESTICIDE AND 
POLYCHLORINATED BIPHENYL RESIDUES 
IN FISH EXTRACTS BY GEL PERMEATION 
CHROMATOGRAPHY, 

Bureau of Sport Fisheries and Wildlife, Columbia, 
Mo. 

For primary bibliographic entry see Field 05G. 
W72-06271 


INFRARED STUDIES OF DDT, STRUC- 
TURALLY RELATED HALOGENATED PESTI- 
CIDES, AND SOME METABOLITES, 

Food and Drug Administration, Washington, D.C. 
Div. of Chemistry and Physics. 

J-Y. T. Chen, and R. W. Dority. 

Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 15-31, January 1972. 27 
fig, 5S tab, 10 ref. 


Descriptors: *Halogenated pesticides, *DDT, 
*Pesticide residues, Chlorinated hydrocarbon 
pesticides, Persistence, Pesticides. 

Identifiers: *Methoxyclor, *Perthane, 
*Metabolites, ‘*Infrared spectra, Kelthane, 
Dimite, Bromopropylate, DDNU, Chlorobenzi- 
late, Etoxinol II, Tetrasul sulfoxide, Sulphenone, 
Tedion, Fenson, Genite, Ovex, p p’-DDD, o p’- 
DDD, DPE, p __p’-dichlorobenzophenone, 
Chloropropylate, Chlorbenside, p p’-DDE, o p’- 
DDE, p p’-DDT, o p’-DDT, Bromine substituted p 
p’-DDE, p p’-DDD Olefin, o p’-DDD Olefin, p p’- 
DDA, p p’-DDA Methyl ester, Infrared spec- 
trophotometry. 


The reference infrared (IR) spectra are presented 
for 29 halogenated pesticides and their related 
matabolites. The spectra were recorded on a Per- 
kin-Elmer Model 621 IR grating spectrophometer 
from micro quantities of the purified pesticide 
compounds. The observed characteristic frequen- 
cies are tabulated in correlation tables and their 
significance is interpreted in terms of the sub- 
stituents and the electromesomeric and mass ef- 
fects of the substituents. The relevance of these 
effects to the stability and persistence of DDT- 
type pesticides is noted. (Holoman-Battelle) 
W72-06272 


A MEASUREMENT OF LOW LEVEL CESIUM 
ISOTOPE CONCENTRATION IN A FRESH 
WATER LAKE, 

Michigan State Univ., East Lansing. Dept. of 
Fisheries and Wildlife. 

For primary bibliographic entry see Field 0SB. 
W72-06273 


THE BEHAVIOR OF CHLORELLA PYRE- 
NOIDOSA IN STEADY STATE CONTINUOUS 
CULTURE, 

California Univ., Berkeley. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field OSC. 
W72-06274 


PROTON ACTIVATION ANALYSIS FOR 


TRACE ELEMENTS, 
Kansas Univ., Lawrence. Dept. of Physics and 
Chemistry. 


S. Fiarman, and G. Schneier. 
Environmental Science and Technology, Vol. 6, 
No. 1, p 79-81, January 1972. 4 fig, 1 tab, 3 ref. 


Descriptors: *Trace elements, *Aqueous solu- 
tions, *Water analysis, *Radioisotopes, Metals, 
Halogens, Gamma_ rays, Instrumentation, 
Nitrogen, Sulfur, Fluorine, Phosphorus, Sodium, 
Boron, Carbon, Oxygen, Magnesium, Chlorine. 
Identifiers: *Proton activation analysis, *Gamma- 
ray spectra, Spectral analysis, Proton-induced 
reactions, Beryllium, Neon, Aluminum, Silicon, 
Detection limits. 


Some measurements of trace element concentra- 
tions in a water solution by use of proton-induced 
reactions and gamma-ray detection (proton activa- 
tion analysis) are described. The gamma-ray spec- 
tra utilized in the analysis were produced by bom- 
barding the water samples with a 4 MeV proton 
beam from a Van de Graaff accerlerator. 
Generally, the strongest reactions are inelastic 
proton scattering followed by gamma-ray emission 
or proton absorption followed by alpha- and 
gamma-ray emission. The detectable light ele- 
ments are listed and their gamma-ray spectra are 
shown. Concentration levels in the parts per billion 
range for most light elements where Z is less than 
or equal to 25 seem to be detectable. Some mea- 
sured representative values are: phosphorus, 28 
ppb; nitrogen, 190 ppb; sulfur, 37 ppb; fluorine 
and sodium, 0.1-1.0 ppb. (Holoman-Battelle) 
W72-06276 


MEASUREMENT OF SUSPENDED SOLIDS 
CONCENTRATIONS IN SEWAGE BY USE OF A 
DEPOLARIZATION METHOD, 

Newark Coll. of Engineering, N.J. Dept. of Civil 
and Environmental Engineering. 

For primary bibliographic entry see Field OSB. 
W72-06277 


INSTRUMENTAL TRENDS AND REQUIRE- 
MENTS IN SPECTROCHEMISTRY FOR 
WATERS, EFFLUENTS AND POLLUTANTS IN 
THE ELECTRICAL SUPPLY INDUSTRY, 
Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 
Labs. 

W. G. Cummings. 

Proceedings of the Society for Analytical Chemis- 
try, Vol. 8, No. 11, p 244-248, November 1971. 


Descriptors: *Water quality, *Analytical 
techniques, *Electric power plants, Powerplants, 
Conductivity, Hydrogen ion concentration, Dis- 
solved oxygen, Chlorides, Sodium, Iron, Copper, 
Chromium, Alkalis (Bases), Electric power indus- 
try, Ammonia, Water analysis, Fluorescence, X- 
ray fluorescence, Pollutant identification. 
Identifiers: Nickel, Copper, Hydrozines, Hydrox- 
ides, Emission spectrography, Atomic absorption 
spectrophotometry, Absorptiometric methods, 
Atomic fluorescence, Dissolved carbon dioxide, 
Detection limits. 


Analytical chemistry work is carried out in three 
contexts in the electrical ‘Supply industry: (1) day- 
to-day monitoring work in —s stations, (2) in- 
a ee (3) a 
analytical work for teams. 
techniques applied in meena context are roan oer 
Monitoring work on water quality includes mea- 
surement of electrical conductivity, pH, 
hydrozine, ammonia, dissolved oxygen, hydrox- 
ide, dissolved carbon dioxide, sodium, iron, 
copper, nickel, aluminum, chromium, and zinc. 
Methods include adsorptiometric methods, emis- 
sion spectrography, atomic absorption, and atomic 
fluorescence. (Mortland-Battelle) 

W72-06278 


THE CHARACTERIZATION OF LUBE OILS 
AND FUEL OILS BY DSC ANALYSIS, 

Imperial Oil Enterprises Ltd., Sarnia (Ontario). 

F. Noel. 

Journal of the Institute of Petroleum, Vol. 57, No. 
558, p 354-358, November 1971. 8 fig, 12 ref. 


Descriptors: *Oils, *Differential Thermal Analy- 
sis, *Analytical techniques, *Oil wastes, Separa- 
tion techniques, Fuels, *Colorimetry, Crystalliza- 
tion, Degradation. 

Identifiers: *Oil characterization, Lubricants, 
Fuel oil, Waxes, ‘Differential Scanning 
Colorimetry, Thermal analysis, Rotary Bomb 
Test, Cloud point, Pour point. 


Results of analyses show that thermal analysis 
using Differential Scanning Colorimetry (DSC) 
can be used to characterize lube and fuel oils. This 
approach, which is equivalent to Differential Ther- 
mal Analysis in most cases, allows definition of 
lube oil stability in terms of the temperature for 
the onset of degradation. Good correlation of 
results with those of the ASTM Rotary Bomb Test 
are shown. A good correlation is also shown to 
exist between DSC and ASTM cloud points in 
defining the onset of crystallization. Limited data 
indicate a further correlation between DSC 
crystallization peak temperature and ASTM pour 
points, specifically for basestocks. Analyses were 
performed on a_ Perkin-Elmer Differential 
Scanning Colorimeter, model 1-B. For degradation 
studies, 0.5 microliter oil samples were heated at 
10 C/min in air at 1 or 7 atmospheres pressure. A 
high-pressure cell was specially constructed for 
degradation at 7 atmospheres pressure. For 
crystallization studies, 5-10 mg of oil were cooled 
at 10 C/min. (Mortland-Battelle) 

W72-06280 


WET-ASHING APPARATUS TO PREPARE 
BIOLOGICAL MATERIALS FOR ATOMIC AB- 
SORPTION SPECTROPHOTOMETRY, 
Veterinary Research Labs., (Belfast Northern Ire- 
land). Biochemistry Dept. 

R. H. Thompson, and W. J. Blanchflower. 
Laboratory Practice, Vol. 20, No. 11, p 859-861, 
November 1971. 1 fig, 3 tab, 2 ref. 


Descriptors: *Trace elements, *Heavy metals, 
Metals, Copper, Grasses, Manganese, Calcium, 
Sodium, Potassium, Colorimetry, Bioassay, 
Laboratory equipment, *Spectrophotometry. 
Identifiers: *Sample preparation, * Atomic absorp- 
tion spectrophotometry, *Biological samples, 
*Wet ashing, Dry ashing, Lead, Zinc, Laboratory 
techniques, Blood, Liver, Kidney, Tissue. 


A wet-ashing procedure is described for the 
preparation of biological samples to be analyzed 
by atomic absorption spectrophotometry. The 
procedure involves placing the sample in a mixture 
of nitric and perchloric acids, heating it to dryness, 
and dissolving the ash in a fixed volume of dilute 
acid. For trace metal determinations there was no 
systematic loss of any element examined when the 
described wet-ashing procedure was compared 
with dry-ashing. Precision of the wet-ashing 
technique has proved satisfactory over a wide 
range of elements and variety of samples. The con- 
struction of an electrical heating rack to handle 
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batches of samples during the wet-ashing prepara- 
tion is described. It consists of two strip elements 


alloy 
steel nuts, bolts, and washers throughout. During 
18 months of continuous use no corrosion by acid 
fumes was found. This apparatus is a considerable 
advance in the preparation of biological materials 
for atomic absorption spectrophotometry and for 
—_— colorimetric procedures. (Holoman-Bat- 
) 
'W72-06281 


THE USE OF ALTERNATE DILUTIONS IN 
MAKING COLONY COUNTS, 

J. G. Davis. 

Laboratory Practice, Vol. 20, No. 11, p 871, 
November 1971. 2 tab, 3 ref. 


Descriptors: *Bacteria, Cultures. 
Identifiers: *Plate counts, *Dilution, *Counting, 
Agars, Viable counts. 


An alternate dilution procedure is described 
whereby the classical one milliliter pipette dilution 
method is used and the number of plates required 
for colony counts is halved. The numbers of colo- 
nies found on dilution plates were compared to 
those found using only alternate dilutions. The 
method should not be used when the greatest 
possible accuracy is required, but it should be 
quite satisfactory for quality control purposes. 
(Holoman-Battelle) 

W72-06282 


IMPROVEMENT AND APPLICATION OF 
BENTHIC ALGAL ISOTOPE PRODUCTIVITY 
MEASURING METHODS, 

Hawaii Univ., Honolulu. Dept. of Botany. 

For primary bibliographic entry see Field 05C. 
W72-06283 


PARTITION COEFFICIENTS FOR FE, MN, PB, 
NI, ZN, CU BETWEEN RIVER WATER AND 
SUSPENDED LOAD, AND MINERALOGICAL 
COMPOSITION OF SUSPENDED LOAD OF 
SELECTED KANSAS RIVER SYSTEMS, 

Kansas Water Resources Research Inst., Manhat- 


tan. 
For primary bibliographic entry see Field 02K. 
W72-06285 


DETERMINATION OF TRACE AMOUNTS OF 
MERCURY IN FISH TISSUES: RESULTS OF A 
NORTH AMERICAN CHECK SAMPLE STUDY, 

Fisheries Research Board of Canada, Winnipeg 
(Manitoba). Freshwater Inst. 

J. F. Uthe, F. A. J. Armstrong, and K. C. Tam. 

J Assoc Offic Anal Chem. 54 (4): 866-869. 1971. Il- 
lus. 

Identifiers: Absorption, Activation, American, 
Atomic, Determination, Fish, Mercury, Neutron, 
North, Sample, Spectroscopy, Tissues, Trace. 


Three homogenized fish samples were distributed 
to 29 laboratories for analysis for Hg content. The 
majority (19) of the laboratories used acid 
digestion followed by atomic absorption analysis 
to measure the Hg content. Six laboratories used 
neutron activation; while 2 used dithizone 
methods and 2 used pyrolysis followed by flame- 
less atomic absorption. Results from 4 laboratories 
were grossly aberrant or incomplete. Graphic anal- 
ysis of the results on 2 samples showed that most 
laboratories tended to get either high or low results 
with both samples and that several had more con- 
sistent results with low fat samples than with high 
fat samples. Comparison of the combined results 
by flameless atomic absorption spectroscopy with 
those obtained by the flame method (t-test) 
showed that the latter gave just significantly lower 
results but much poorer precision. Differences 
between the combined results by flameless atomic 
absorption spectroscopy and those by neutron ac- 
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tivation probably insignificant.--Cop 
1971, Biological Abstracts, Ine. “a 


RADIATION PROTECTION INSTRUMENTA- 
TION AND ITS APPLICATION. 

International Commission on Radiation Units and 
Measurements, Washington, D.C. 


Available from ICRU Publications P.O. Box 30165 
Washington, D.C. 20014. Price $3.50. ICRU Re- 
port 20, October 1, 1971, 6 tab, 60 p, 210 ref, 2 ap- 


Descriptors: *Radioactivity techniques, *Monitor- 
ing, *Radioactivity, *Instrumentation, Reviews, 
International commissions, Methodology, 
Technology, Test procedures, Environment, 
Radioisotopes, Air pollution, Standards, Regula- 
tion. 


This review concerns problems of measurement 
and interpretation in connection with the recom- 
mendations of the International Commission of 
Radiological Protection. Major headings are: 
basics (units, dose, instrument requirements), in- 
strument characteristics, choice of instruments, 
and calibration. The text is confined largely to 
general concepts and methodology; however ex- 
tensive references are given where details may be 
found. Also some characteristics are tabulated of 
methods for measuring, respectively, ionizing- 
radiation dose and thermal neutrons. (Bopp- 
ORNL) 

W72-06314 


TECHNIQUES FOR MONITORING AND ANAL- 
YSIS OF ENVIRONMENTAL TRITIUM, 
Environmental Protection Agency, Las Vegas, 
Nev. Western Environmental Research Lab. 
James W. Mullins, Vernon E. Andrews, and Leslie 
M. Dunn. 

IEEE Transactions on Nuclear Science, Vol. 19, 
No. 1, p 177-180, Feb. 1972. 3 tab, 9 ref. 


Descriptors: *Environment, *Monitoring, *Con- 
trol systems, *Measurement, *Regulation, *Triti- 
um, *Hydrogen, *Methane, Sampling, Samplers, 
Analytical techniques, Water pollution, Path of 
pollutants, Water vapor, Atmosphere. 

Identifiers: Concentration, Radiation safety and 
control. 


The monitoring and analysis of environmental 
tritium is complicated by several factors. Since 
tritium is an isotope of hydrogen it can be found in 
any hydrogenous material. For instance, to moni- 
tor the atmosphere for total tritium it is necessary 
to sample and analyze for atmospheric moisture, 
methane, and hydrogen. This discussion is con- 
cerned with atmospheric moisture. Several 
specific sampling techniques for environmental 
tritium are summarized and the analytical 
problems involved are discussed. No attempt is 
made to present a comprehensive review. 
(Houser-ORNL) 

W72-06328 


PRODUCTION OF TRITIUM BY NUCLEAR 
WEAPONS, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field OSB. 
W72-06344 


FACILITY FOR THE DETERMINATION OF 
LOW-LEVEL TRITIUM IN BIOLOGICAL AND 
ENVIRONMENTAL SAMPLES, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

W. H. Hutchin, A. E. Bradley, E. M. Morimoto, 
W. Wadleigh, and E. Willes. 

Available from the National Technical Informa- 
tion Service as UCRL-73128, $3.00 in paper copy, 
$0.95 in microfiche. July 22, 1971. 10 p. 
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identification of Pollutants—Group 5A 


Descriptors: *Analytical techniques, *Tritium, 
*Radioactivity techniques, * , Environ 


Samples having levels as low as 1 TU are counted 
routinely. Water samples are distilled after sedi- 
ment is removed. These operations are conducted 
under an inert atmosphere to avoid contamination 
with ambient tritium. Vegetable and animal matter 
samples are freeze dried and the residue com- 
busted to water in a special apparatus capable of 

ing small samples. Contamination of the low 
level facility is avoided by prior screening by 
liquid scintillation counting. Samples less than 
3,000 TU are converted to hydrogen gas by 
passage over magnesium turnings and are counted 
in an internal gas proportional counter. If there is 
sufficient ae electrolytic enrichment may in- 
crease the sensitivity 75 times. (Bopp-ORNL) 
W72-06347 


RECENT TECHNIQUES IN TRITIUM MONI- 
TORING BY PROPORTIONAL COUNTERS, 
—- Univ., Livermore. Lawrence Radiation 
S. Block, D. Hodgekins, and O. Barlow. 

Available from the National Technical Informa- 
tion Service as UCRL-51131, $3.00 in paper copy, 
$0.95 in microfiche. October 25, 1971. 21 p, 20 fig, 
2 tab, 13 ref. 


Descriptors: *Instrumentation, *Analytical 
techniques, *Tritium, *Radioactivity techniques, 
Nuclear wastes, *Monitoring, Air pollution, Water 
pollution sources. 


Use of proportional counters is described for 
monitoring tritium in air, in water (or urine), and 
on contaminated surfaces. The system for water is 
based on counting acetylene formed by reaction 
with calcium carbide. Sensitivity, in microCi/liter, 
is 1 for counting with an internal proportional 
counter and 10 with an ionization chamber. 
Acetylene is passed through a drier into the pro- 
portional counter and exhausted to the at- 


‘mosphere. The peak count is reached after about 4 


min of acetylene generation. In preparation for the 
next sample the reaction vessel and drier tube are 
washed to remove residual contamination, and the 
counter is flushed with commercial grade propane. 
(Bopp-ORNL) 
W72-06348 


. 


RAPID METHODS FOR MEASUREMENT OF 

RADIOACTIVITY IN THE ENVIRONMENT, 

International Atomic Energy Agency, Vienna 

(Austria). Div. of Health, Safety and Waste 
ment. 

Y. Nishiwaki, and B. Sansoni. 

Report on the International Symposium Held at 

Neuherberg near Munich from July 5 to 9, 1971. 

Atomic Energy Review, Vol 9, No 4, p 879-896 

(1971). 


Descriptors: *Analytical techniques, *Radioactivi- 
ty techniques, *Radioactive waste disposal, 
*Monitoring, Instrumentation, Conferences, In- 
ternational commissions, Feasibility studies, 
Reviews, Radioisotopes, Methodology, Regula- 
tion, Standards, Automation, Data collections, 
Data processing, Environment, Nuclear wastes, 
Laboratory tests, Technology, Test procedures, 
Radiochemical analysis. 


Topics of the 76 papers of most general interest in- 
clude health physics and the environment, require- 
ments of rapid analysis, radiochemical methods, 
physical and field methods, emergency surveil- 
lance, data evaluation, and emergency contamina- 
tion levels (below which countermeasures are un- 
justified). A panel discussion on future develop- 
ments emphasized the importance of establishing 
an international register (of large amounts) of 
radioactive waste disposal and an international 
facility for cooperation with nuclear accidents. 








Field O5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification of Pollutants 


Also discussed were the feasibility, standardiza- 
tion, automization, and intercomparison of rapid 
and other analytical methods. The complete 
proceedings have been published by the Interna- 
tional Atomic Energy Agency, Vienna, at the price 
of $25. 

W72-06353 


PLOWSHARE APPLICATIONS AND CROSS 
SECTION UTILIZATION, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field 08H. 
W72-06358 


DEVELOPMENT OF ANALYTICAL 
TECHNIQUES FOR THE DETERMINATION OF 
TRACE ORGANIC MATERIALS IN WATER, 
Rocketdyne, Canoga Park, Calif. 

I. Lysyj, K. H. Nelson, and H. Snell. 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.35. Office of Saline Water 
Research and Development Progress Report No. 
327, May 1968. 52 p, 5 tab, 19 fig, 18 ref. 14-01- 
0001-965. 


Descriptors: *Water analysis, *Analytical 
techniques, *Analysis, *Chromatography, Gas 
chromatography, Organic matter, Organic com- 
pounds, Water properties, Municipal water, Water 
reuse, Waste water treatment, Efficiencies, Cities, 
Desalination. 

Identifiers: *Trace analysis, *Pyrolysis. 


Development of analytical techniques was con- 
ducted in conjunction with the definition of quality 
requirements and criteria for acceptance of 
desalinated water by the general consumer. A 
technique for the determination of total organic 
content of potable water has been applied to as- 
sessment of the water quality in municipalities of 
the western United States. The feasibility of deter- 
nining major classes or organics present in natural 
water has been demonstrated. The method for dif- 
ferentiation between natural organics and chemi- 
cals introduced into product water by desalination 
processes is discussed. (OSW abstract) 

W72-06362 


. 


AERIAL SURVEILLANCE OF WATER QUALI- 
TY IN NEW YORK STATE, 

Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 07B. 
W72-06460 


DEUTERIUM CONTENT OF CANADIAN 
WATERS--II, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). 

For primary bibliographic entry see Field 02K. 
W72-06465 


AN INVESTIGATION OF OIL FLUORESCENCE 
AS A TECHNIQUE FOR THE REMOTE 
SENSING OF OIL SPILLS, 

Transportation Systems Center, Cambridge, 
Mass. 

For primary bibliographic entry see Field 07B. 
W72-06479 


HYDROGRAPHIC OBSERVATIONS IN TAMPA 
BAY AND THE ADJACENT GULF OF MEXICO- 
--1968, 

National Marine Fisheries Service, St. Petersburg 
Beach, Fla. Biological Lab. 

For primary bibliographic entry see Field 02L. 
W72-06486 


PROCEDURES FOR TRACE ANALYSIS OF 
DISSOLVED INORGANIC AND ORGANIC 
CONSTITUENTS IN WATER, 

Army Medical Research and Nutrition Lab., 
Denver, Colo. 

For primary bibliographic entry see Field 02K. 
W72-06525 


A PRELIMINARY ECOLOGICAL STUDY OF 
AREAS TO BE IMPOUNDED IN THE SALT 
RIVER BASIN OF KENTUCKY, 

Kentucky Water Resources Inst., Lexington. 
Louis A. Krumholz. 

Available from the National Technical Informa- 
tion Service as PB-207 868, $3.00 in paper copy, 
$0.95 in microfiche. Research Report No. 43, Sep- 
tember 1971, 34 p, 2 fig, 1 tab, 8 ref. OWRR B-005- 
KY (1). 


Descriptors: *Ecology, *Preimpoundments, 
gray habitats, *Sampling, *Ecosystems, *Al- 
gae, *Chloraphyta, * Aquatic insects, 
*Chloraphyta, *Aquatic insects, *Crustaceans, 
*Mollusks, *Aquatic animals, *Biota, *Aquatic 
plants, Water quality, Environmental effects, 
Limnology, Planning, Eutrophication, Evaluation, 
Water chemistry, Water temperature, Dissolved 
oxygen, Turbidity, Alkalinity, Nitrates, Iron, 
Manganese, Anions, Cations, Diptera, Clams, 
Gastropods, Bottom fauna, Kentucky. 
Identifiers: *Salt River (Kent), Vascular plants, 
Nitrate nitrogen, Orthophosphates, *Oligasapro- 
bic streams, Fingernail clams, Unionids, Or- 
conectes rusticus, Lirceus lineatus, Gammarus. 


A series of 25 sampling stations was established in 
the mainstream and tributaries of the Salt River. 
Sampling for water chemistry and biota was car- 
ried out semimonthly. Physical and chemical data, 
along with the flora and fauna present the charac- 
teristics of a relatively healthy ecosystem. Water 
temperatures reflect air temperatures closely and 
dissolved oxygen values are near saturation. Tur- 
bidity increased with runoff, the stream flow in- 
creasing rapidly during rainy periods and falling to 
a minimum during dry periods. Total alkalinities 
ranged from 135 to 210 mg/1 as CaCO3 with ranges 
in pH from 6.3 to 8.2. Nitrate nitrogen ranged from 
2.0 to 11.3 mg/1 and orthophosphate from 0.25 to 
2.78 mg/1. Iron and manganese ranged from 0.07 to 
0.46 and 0.09 to 0.39 mg/1, respectively. A total of 
74 species of algae referable to 35 families were 
identified. Green algae (Chlorophyta) were 
represented by 38 species. More than 200 species 
of vascular plants referable to 50 families have 
been collected from the riparian vegetation. Bot- 
tom fauna includes 98 species of insects represent- 
ing 8 orders and 42 families. Prominent among 
these are the 23 species of chironomids that have 
been identified to date. The most common 
crustaceans are Orconectes rusticus and Lirceus 
lineatus along with several species of Gammarus. 
Molluscs include gastropods, fingernail clams, and 
unionids. More than 50 species of fishes have been 
collected. 

W72-06526 


EXPERIMENTAL STUDIES ON PAPER AND 
THIN-LAYER CHROMATOGRAPHIC SEPARA- 
TION AND IDENTIFICATION OF 
CHLORPHENOLS IN WATERS, (IN G! , 
Martin Luther-Universitaet, Halle-Wittenberg 
(East Germany). Hygiene Institut. 

H. Thielemann. 

Z Gesamte Hyg Grenzgeb. 17 (6): 399-402. 1971. l- 
lus. (R Engl. summ.). 

Identifiers: _ Chromatographic, Identification, 
Layer, Paper, Phenols, Separation, Thin. 


A __ sophisticated method of eparating 
chlorophenol compounds, which is cnmuten to 
water-hygiene, by using thin-layer chromatog- 
raphy was developed. These substances could be 
separated and made visible by means of diazotised 
sulphanilic acid as well as a 1% potassium hexa- 
cyanoferrate (III)-chloride solution and a 15% fer- 
ric chloride solution using benzene as a solvent.-- 
Copyright 1971, Biological Abstracts, Inc. 
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W72-06538 


COAGULATION TESTING: A COMPARISON 
OF TECHNIQUES - PART I, 

Montgomery Research Inc., Pasadena, Calif. 

For primary bibliographic entry see Field O5F. 
W72-06539 


CHEMICAL OXYGEN DEMAND OF GASEOUS 
AIR CONTAMINANTS, 
Minnesota Univ., St. Paut. Dept. of Agricultural 


Engineering. 

J. D. Frus, T. E. Hazen, and J. R. Miner. 
Transactions of the ASAE, Vol. 14, No. 5, 1971. p 
837-840, 5 fig, 6 tab, 8 ref. 


Descriptors: *Farm wastes, *Odors, *Chemical 
oxygen demand, Air pollution, Ammonia, Con- 
finement pens, Analytical techniques, *Oxygen 
demand. 

Identifiers: *Organic gases. 


In an attempt to quantify the atmosphere of a con- 
finement swine building according to odors, the 
chemical oxygen demand analysis was modified 
and used to analyze the atmosphere within the 
building. Air was pulled through a 0.8 micron filter 
to 3 culture tubes containing equal parts of 0.025 N 
K2Cr2007 and concentrated H2SO4. The volume 
of air was measured with a wet-test meter. It was 
concluded that (1) the COD technique can be used 
as a quantitative measure of the organic gases 
present, (2) the air COD values can be correlated 
with noticeable differences in odor level as de- 
tected by the human nose, (3) the air COD 
technique detected different gases when the pH of 
the manure was above 7.0 than when it was below 
7.0, (4) the air COD value rises sharply when the 
ventilation is turned off and drops sharply when it 
is turned on again, (5) the air COD values are 
lowest when the pH of the manure in the pits is in 
the 6.8 to 7.2 range. The effect of absorbent tem- 
perature on the air COD values and the sensitivity 
of the COD technique to individual organic gases 
need further exploration. (Schmitt-Iowa State) 
W72-06547 


PRESERVATION OF WATER SAMPLES CON- 
TAINING SULFUR COMPOUNDS (KONSER- 
VIROVANIYE PROB VODY, SODERZ- 
HASHCHIKH SOYEDINENIYA SERY), 
Gidrokhimicheskii Institut, | Novocherkassk 
(USSR). 

For primary bibliographic entry see Field 02K. 
W72-06554 


SOME ASPECTS OF THE PRESENT STATUS 
OF ANALYSIS OF ORGANIC MATTER IN 
NATURAL WATERS (NEKOTORYYE ASPEK- 
TY SOVREMENNOGO IZUCHENIYA OR- 
GANICHESKOGO VESHCHESTVA PRIROD- 
NYKH VOD), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

B. A. Skopintsev. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody knimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol. 56, 1971. p 74-83, 5 tab, 39 ref. 


Descriptors: *Water chemistry, *Water analysis, 
*Organic matter, *Carbon, Organic compounds, 
Organic acids, Amino acids, Fulvic acids, Humic 
acids, Humus, Meteoric water, Rivers, Lakes, 
Reservoirs, Sampling, Methodology, Test 
procedures, Analytical techniques. 

Identifiers: *USSR, *Natural waters, Amines, Su- 
gars, Esters. 


Methods of determining total organic-matter con- 
tent in natural waters by organic carbon, and 
results of studying concentrations of individual or- 
ganic components in these waters were discussed 
and evaluated. The organic components con- 
sidered were amino acids, amines, sugars, esters, 
organic acids, and humus acids (humic and fulvic). 


SS n..) lmre ee 


To correctly estimate the content of organic car- 
bon (and, indirectly, organic matter) in water, a 
method for determining total organic carbon must 
be used. Study of the presence of humus sub- 
stances in natural waters will contribute to broader 
knowledge of the nature and properties of organic 
matter and will lead to improvements in existing 
methods of analysis. (Josefson-USGS) 

W72-06556 


USE OF THIN-LAYER CHROMATOGRAPHY 
TO IDENTIFY AMINO ACIDS IN NATURAL 
WATER (PRIMENENIYE TONKOSLOYNOY 
KHROMATOGRAFII DLYA ID) TSI 
AMINOKISLOT v PRIRODNOY VODE), 

N kii Institut Kurortologii i 
Fizioterapii, Sverdlovsk (USSR). 

For primary bibliographic entry see Field 02K. 
W72-06557 





COMPLEX COMPOUNDS OF HEAVY METALS 
WITH AMINO ACIDS IN NATURAL WATERS 
(KOMPLEKSNYYE SOYEDINENIYA TYAZHE- 
LYKH METALLOV S AMINOKISLOTAMI, 
VSTRECHAYUSHCHIMISYA V PRIRODNYKH 
VODAKR), 
Gidrokhimicheskii _Institut, 
(USSR). 

Ye. S. Tovstopyat, V. Ya. Yeremenko, and A. A. 
Nazarova. 

In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol. 56, 1971. p 91-106, 4 tab, 27 ref. 


Novocherkassk 


Descriptors: *Water chemistry, *Chemical analy- 
sis, *Analytical techniques, *Heavy metals, 
*Amino acids, Inorganic compounds, Organic 
matter, Ions, Hydrogen ion concentration, Al- 
kalinity, Temperature. 

Identifiers: *USSR, *Natural waters, Molarity, 
Nickel, Zinc, Cadmium, Lead, Silver, Mercury. 


Magnitudes of stability constants of complex com- 
pounds of a number of heavy metals with 19 amino 
acids were tabulated on the basis of data in the 
literature. Stability constants of the metals with 
amino acids were determined mainly at a tempera- 
ture of 25 deg C or higher. Stability of the amino- 
acid complexes with Co, Zn, Cd, Ni, and Mn 
decreases with lengthening of the carbon chain of 
the amino acid. The greater the basicity of the ad- 
dend, the more stable the complexes of amino 
acids with the metals. Stability of the amino-acid 
complexes with metals decreases linearly with in- 
creasing temperature. (Josefson-USGS) 
W72-06558 


PHOTOCHEMICAL METHOD OF DETERMIN- 
ING ORGANIC CARBON (FOTOK- 
HIMICHESKIY METOD OPREDELENIYA OR- 
GANICHESKOGO UGLERODA), 
Gidrokhimicheskii _ Institut, 
(USSR). 

V. G. Soyer, and A. D. Semenov. 
In: Khimicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod; Gidrokhimicheskiye 
Materialy, Vol. 56, 1971. p 111-120, 5 fig, 3 tab, 22 
ref. 


Novocherkassk 


Descriptors: *Water chemistry, *Chemical 
degradation, “Chemical reactions, *Carbon, 
*Analytical techniques, Test procedures, Volu- 
metric analysis, Instrumentation, Organic com- 
pounds, Organic matter, Phosphorus, Oxidation, 
Ultraviolet radiation, Light intensity, Absorption, 
Aqueous solutions, Surface waters. 

Identifiers: *USSR, *Photolysis, *Water samples, 
Quantum yield, Light absorption, Combustion 
analysis, Esters, Reagents, Mercury, Mineraliza- 
tion. 


Photolysis of weak aqueous solutions of organic 
substances exposed to ultraviolet radiation was 
studied to develop procedures to determine or- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


ganic carbon in fresh surface waters. Practically 
complete photochemical oxidation of a complex 
mixture of organic substances in surface waters is 
achieved during intense ultraviolet radiation. The 
process of photolysis is considerably accelerated 
in the presence of metallic mercury, which in- 
dicates that the excited atoms of mercury are an 
effective and fairly universal sensitizing agent of 


.Photochemical reactions in both a gaseous and 


condensed phase. Under similar conditions, ul- 
traviolet irradiation of solutions of organic sub- 
stances breaks ester bonds of phosphorus more 
readily, permitting simultaneous determination of 
carbon and phosphorus in the water sample ex- 
amined. The photochemical method described 
reduces the time needed for analysis and requires 
a minimum number of chemical reagents to per- 
form the determination. A diagrammatic represen- 
tation of the laboratory instrument used to deter- 
mine a 30-ml sample of organic carbon is shown. 
(Josefson-USGS) 

W72-06559 


BIBLIOGRAPHY OF SOVIET LITERATURE ON 
WATER CHEMISTRY PUBLISHED IN 
VOLUMES 31-45 OF THE ‘HYDROCHEMICAL 
MATERIALS’ FOR THE PERIOD 1961-68 (U- 
KAZATEL’ STATEY, POMESHCHENNYKH V 
‘GIDROKHIMICHESKIKH MATERIALAKH,’ 


TOMA 31-45 (1961-1968 GG.)) . 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 


For primary bibliographic entry see Field 02K. 
W72-06560 


5B. Sources of Pollution 


DIFFUSION OF ZINC IN SOIL: I. THE IN- 
FLUENCE OF SOIL MOISTURE, 

Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
For primary bibliographic entry see Field 02G. 
W72-05898 


DIFFUSION OF ZINC IN SOIL: I. THE IN- 
FLUENCE OF SOIL BULK DENSITY AND ITS 
INTERACTION WITH SOIL MOISTURE, 
Purdue Univ., Lafayette, Ind. Dept. of Agronomy. 
For primary bibliographic entry see Field 02G. 
W72-05899 


MERCURY PATHWAYS IN A RIVER AND 
ESTUARY, 

Bedford Inst., Dartmouth (Nova Scotia). Atlantic 
Geoscience Center. 

R. E. Cranston, and D. E. Buckley. 

Environmental Science and Technology, Vol 6, 
No 3, p 274-278, March 1972. 3 fig, 4 tab, 9 ref. 


Descriptors: *Rivers, *Estuaries, *Path of pollu- 
tants, *Bottom sediments, *Adsorption, Water 
pollution sources, Water pollution effects, Trace 
elements, Heavy metals. 

Identifiers: *Canada, *Mercury. 


The geochemical pathways of mercury were stu- 
died in a rural river and estuary system. Concen- 
trations of mercury in the LaHave River (Nova 
Scotia) are related to the proximity of a small rural 
town. The dissipation of mercury in solution ap- 
pears to be through dilution, as well as by adsorp- 
tion on suspended particulate matter which raises 
the level in particulate matter to the range of 2.04- 
34.4 ppm. Bottom sediments in the LaHave River 
are affected by sedimentation of particulate matter 
containing high levels of mercury, but the mercury 
concentration in the bottom sediments ranges 
from 0.09 to 1.06 ppm. Mercury released to the 
natural environment from industrial waste ef- 
fluents appears to be discharged mostly in the dis- 
solved form, but may be quite rapidly adsorbed. 
(Knapp-USGS) 

W72-05902 
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SOLUBILIZATION OF LEAD IN LAKE AND 
RESERVOIR SEDIMENTS BY NTA, 

Carleton Coll., Northfield, Minn. 

C. D. Gregor. 

Environmental Science and Technology, Vol 6, 
No 3, p 278-279, March 1972. 1 tab, 5 ref. 


Descriptors: *Path of pollutants, *Heavy metals, 
“Chelation, Water chemistry, Solubility, 
Biodegradation. 

Identifiers: *Lead, *Nitrilotriacetic acid. 


The proposed replacement of phosphate by 

nitrilotriacetic acid (NTA) in detergent formula- 
tions could result in the latter compound finding its 
way into public water supplies. Reservoir bottom 
sediments frequently contain insoluble lead 
deposited from automobile exhausts. The possi- 
bility of NTA solubilizing significant amounts of 
lead into drinking water was investigated by shak- 
ing suburban reservoir and lake sediments with 
water containing NTA. A concentration of soluble 
lead 12 times the maximum itted level was 
observed in certain experiments. (Knapp-USGS) 
W72-05907 


AN ECONOMIC ANALYSIS OF POULTRY 
PROCESSING WASTEWATER IN DELAWARE 
AND APPROPRIATE MUNICIPAL SEWER 
TAXATION, 

Delaware Univ., Newark. Dept. of Agricultural 
and Food Economics. 

B. L. Hudson. 

M. S. Thesis, June, 1970. 92 p, 28 fig, 4 tab, 40 ref, 
3 append. OWRR B-003-DEL (3). 


Descriptors: *Waste water (Pollution), 
*Economics, *Waste water treatment, *Poultry, 
*Water pollution sources, Biochemical oxygen de- 
mand, Industries, Delaware, Sewage districts, 
Taxes. 

Identifiers: *Sewage assessments. 


One important characteristic of the poultry 
processing industry is its high water usage rate. 
This characteristic has become cause for great 
concern among processors due to the newer and 
more rigid water pollution regulations of both the 
federal and state governments. Five of Delaware’s 
six poultry processing plants were studied primari- 
ly to determine the sources of waste and waste- 
water. The general study procedure involved 
isolating and analyzing effluents from individual 
in-plant operations. The scalding, dressing, 
eviscerating, and chilling operations are the main 
sources of wastewater. The clean-up operation 
also produces sizable amounts of wastewater 
although precise measurements were unavailable. 
Average main effluent volumes per processed bird 
varied considerably between plants, ranging from 
3.2 to 8.2 gallons. A case study of Milford, 
Delaware’s wastewater treatment operations in- 
dicated that sewage assessments may take the 
form of (1) annual contributions by firms to the 
municipality, (2) cost-sharing payments for con- 
struction and maintenance, and (3) payments 
based on variable rates. Equity and efficiency con- 
siderations suggest, however, that a combination 

property-marginal cost tax system might be more 
desirable. (See also W72-05659) (Settle-Wisconsin) 
W72-05926 


POLLUTION OF AIR, SOIL, FRESHWATER 
AND THE SEA, 

University of Wales Inst. of Science and Tech., 
Cardiff; and bape g Coll. of Swansea (Wales). 
R. W. Edwards, and G. T. Goodman. 

International Journal of Environmental Studies, 
Vol. 2, p 263-269, 1972. 12 ref. 


Descriptors: *Pollutant identification, *Pollutants, 
*Air pollution, *Water pollution, *Soil contamina- 
tion, Pollution abatement, Indicators, Toxins, 
Public health. 

Identifiers: *Long term health effects, Synergism. 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources of Pollution 


The main pollution problems of air, water and land 
are outlined. Although examples of intensive pol- 
lution (“hot spots’) are probably less common than 
in the 19th century, current pollution is more 
widespread and the number of pollutants much 
greater. This makes the recognition of pollution 
more difficult and emphasizes the need for studies 
on the chronic effects of low concentrations of 
comtaminants on individuals, populations, and 
communities. A study is also needed of synergistic 
effects resulting from the co-action of contami- 
nants which individually may be below threshold 
toxicity levels. Studies are also needed on the 
range of natural tolerance to a given toxin pos- 
sessed by individuals and single Species popula- 
tions and on the env 

aspects of selection pressures. The need for field 
experiments and a predictive model approach is 
stressed. The use of organisms as indicators and 
integrators of environmental pollutant burdens 
provides a quick and effective comparative 
method of mapping geographical and secular 
changes in contaminants. (Davis-Chicago) 
W72-05935 





MERCURY: ITS OCCURRENCE AND EFFECTS 
IN THE ECOSYSTEM, 

Cornell Univ., Ithaca, N.Y. Ecology and Syste- 
matics Section. 

D. B. Peakall, and R. J. Lovett. 

BioScience, Vol. 22, No. 1, p 20-25, January 1972. 
1 fig, 3 tab, 69 ref. 


Descriptors: *Water pollution, *Food chains, 
*Ecosystems, Absorption, Fish, Industrial wastes, 
Algae, Aquatic plants, Sea water, Trace elements, 
Toxicity, Chromosomes, Fungicides, Pesticides, 
Ecology, Bird types, Birds, Aquatic animals, 
Mosses, Invertebrates, Diatoms, Phytoplankton, 
Photosynthesis, Water pollution sources, Water 
pollution effects, DDT, Oceans, Air pollution, 
Volcanoes, Bioassay, Diets, Soil microorganisms, 
Animals, Urine, Genetics, Path of pollutants. 
Identifiers: *Mercury, *Methylmercury, Brain, 
Organomercurial compounds, Esox lucius, Alkyl 
mercury, Eagles, Salmo gairdnerii, Iris pseu- 
dacorus, Lysimachia nummularia, Blue heron, 
Sterna hirundo, Rats, Partridge, DDE, Kidneys, 
Liver, Blood, Gasterosteus aculeatus, Daphnia 
magna, Daphnia, Gasterosteus. 


The world production and industrial uses of mer- 
cury, its natural and industrial routes of con- 
tamination of the water and of the atmosphere, 
and its toxicity to animals and man are reviewed. 
Mercury can form stable organomercury com- 
pounds. Of these methyl mercury is of special im- 
portance because of its toxicity, its slow excretion 
from the body, and its relatively long biological 
half-life. The human hazard of environmental mer- 
cury seems to be for persons whose main diet is 
fish which contain methyl mercury obtained 
through the aquatic food chain. Mercury in the 
ecosystem appears to maintain a balanced level. 
Mercury levels in the ocean have not been 
changed by man’s activity. However, man’s use of 
mercury can have a significant effect on fresh- 
water and the land environment. (Jefferis-Battelle) 
W72-05952 


A CONDUCTIMETRIC METHOD FOR THE 
DETERMINATION OF TOTAL INORGANIC 
AND PARTICULATE ORGANIC CARBON 
FRACTIONS IN FRESHWATER, 

Royal Society African Freshwater Biological 
Team, Lake Katwe (Uganda). 

For primary bibliographic entry see Field OSA. 
W72-05955 


THE INVESTIGATION OF RADIOACTIVITY IN 
THE DANUBE, (DIE UNTERSUCHUNG DER 
RADIOAKTIVITAT DER DONAU), 

Institut za Nuklearne Nauke Boris Kildric, 
Belgrade (Yugoslavia). 

V.R. Radosavljevic, and T. Tasovac. 

Archiv fur Hydrobiologie, Vol. 36, No. 4, p 402- 
404, August 1971. 1 tab, 8 ref. 


Descriptors: *Cobalt radioisotopes, Sampling, 
Radioactive wastes, Water pollution sources, Cor- 
rosion, Water quality, Heavy metals, Path of pol- 
lutants. 

Identifiers: *Cesium radioisotopes, *Zirconium 
radioisotopes, i 
“Danube River, Yugoslavia. 


The radioactivity of cesium-137, coblat-60, zir- 
conium-95, columbium-95 and other radionuclides 
was measured during the period 1961 to 1969. Sam- 
ples were taken at km 1146 which lies in the Yu- 
goslav part of the Danube. The origin of radioac- 
tive products of corrosion which were recorded at 
the end of 1966 and the beginning of 1967 is 
discussed. (Jefferis-Battelle) 

W72-05956 


EFFECTS OF MULTIPLE USE ON WATER 
QUALITY OF HIGH-MOUNTAIN 
WATERSHEDS: BACTERIOLOGICAL _IN- 
VESTIGATIONS OF MOUNTAIN STREAMS, 
Montana State Univ., Bozeman. Dept. of Botany 
and Microbiology. 

For primary bibliographic entry see Field 0SC. 
W72-05958 


ANALYTICAL EVALUATION OF A CYANIDE- 
-ION SELECTIVE MEMBRANE ELECTRODE 
UNDER FLOW-STREAM CONDITIONS, 
Imperial Coll. of Sci and Technology, London 
(England). Dept. of Chemistry. 

For primary bibliographic entry see Field OSA. 
W72-05967 





RAPID DETECTION OF SALMONELLA 
MICROCOLONIES BY FLUORESCENT AN- 
TIBODY, 

Center for Disease Control, Atlanta, Ga. Analyti- 
cal Bacteriology Unit. 

For primary bibliographic entry see Field OSA. 
W72-05971 


OBSERVATIONS OF FRESHWATER PONDS 
ON CARROLL ISLAND AND GUNPOWDER 
NECK, MARYLAND, WITH EMPHASIS ON 
THE ZOOPLANKTON, 

Edgewood Arsenal, Md. Medical Research Lab. 

J. C. Smrchek. 

Available from the National Technical Informa- 
tion Service as AD-729 785, $3.00 in paper copy, 
$0.95 in microfiche. EATR 4549, August 1971. 20 
p, 6 tab, 36 ref. 


Descriptors: *Zooplankton, *Aquatic plants, 
*Crustaceans, *Limnology, *Water quality, Mary- 
land, Copepods, Benthic fauna, Bioindicators, 
Waterfleas, Benthos, Water temperature, 
Hydrogen ion concentration, Hardness (Water), 
Dissolved oxygen, Carbon dioxide, Secondary 
productivity, Chesapeake Bay. 

Identifiers: “Freshwater ponds, ‘*Anostraca, 
*Diaptomiids, Carroll Island pond, Gunpowder 
Neck pond, Physicochemical variables, Chara. 


A limnological study was conducted from April 
1970 to January 1971 to determine whether there 
were any airborne agent contamination of the lar- 
gest freshwater pond on Carroll Island, Edgewood 
Arsenal’s major outdoor test area for chemical 
warfare agents. Seasonal observations of 
zooplankton, physicochemical variables, and 
aquatic vegetation from the Carroll Island Pond 
were compared with those of Gunpowder Neck 
Pond located 30 feet from Chesapeake Bay. Based 
on the diversity and abundance of zooplankton, 
the viability of aquatic and surrounding terrestrial 
vegetation, the unique co-occurrence of 2 species 
of diaptomiids, and the normal seasonal events in 
the life histories of two anostracans, the Carroll 
Island pond showed no evidence of contamination 
by chemical agents. Information on the assem- 
blage of zooplankton and vegetation, and 
physicochemical data from both ponds are 
presented. (Holoman-Battelle) 

W72-05972 
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MASS SPECTRAL INVESTIGATION OF PESTI- 


CIDES, 
Arizona Univ., Tucson. 


For primary bibliographic entry see Field 0205A. 
W72-05977 


TEMPERATURE DISTRIBUTION DUE TO THE 
RELEASE OF HEATED EFFLUENTS INTO 
CHANNEL FLOW, 

Department of the Environment, Ottawa (On- 
tario). Inland Waters Branch. 


Y. L. Lau. 

Canada Department of the Environment Inland 
Waters Branch Technical Bulletin No 55, 1971. 23 
p, 8 fig, 33 ref. 


Descriptors: “Water temperature, *Forecasting, 
*Thermal water, *Streains, 
techniques, Hydrologic data, Mathematical stu- 
dies, Input-output analysis, Outlets, Flow rates, 
Channel morphology, Turbulence, Mixing, Diffu- 
sion, Heat flow. 


The discharge of heated effluents and its effects 
on the receiving waters has become a problem of 
major concern in recent years. A method of esti- 
mating river temperature is presented in which the 
initial jet mixing is accounted for by assuming a 
virtual source to be located some distance 
downstream of the outfall. The temperature and 
width of the virtual source and its distance from 
the outfall are estimated from published data on 
heated jets. A solution for the heat diffusion equa- 
tion is given, using the conditions at the virtual 
source as conditions. This solution can 
be used to predict the distribution of temperature 
in the river from the virtual source downstream. 
(Woodard-USGS). 

W72-05985 


IMPACT OF WASTEWATER DISCHARGES ON 
SURFACE WATER SOURCES, 

Michigan Dept. of Public Health, Lansing. Div. of 
Engineering. 

For primary bibliographic entry see Field 05G. 
W72-05988 


PROTECTION OF THE RHINE’ RIVER 
AGAINST POLLUTION, 

Braniff Graduate School of Management, Irving, 
Tex. 

For primary bibliographic entry see Field 05G. 
W72-05989 


QUALITY STATUS OF SOUTHERN LAKE 
MICHIGAN, 

Chicago Dept. of Water and Sewers, Ill. 

For primary bibliographic entry see Field 05G. 
W72-05990 


SALINITY AND SEDIMENTATION STUDY- 
-COOPER RIVER REDIVERSION, CHAR- 
LESTON, SOUTH CAROLINA, 

Ellers, Reaves, Fanning and Oakley, Inc., Mem- 
phis, Tenn. 

For primary bibliographic entry see Field 05G. 
W72-06005 


NITRATE IN GROUND WATER OF THE 
FRESNO-CLOVIS METROPOLITAN AREA, 
CALIFORNIA, 

Harshbarger and Associates, Tucson, Ariz. 

K. D. Schmidt. 

Ground Water, Vol 10, No 1, p 50-61, January- 
February 1972. 9 fig, 10 ref. 


Descriptors: *Water pollution sources, *Nitrates, 
*Groundwater, *Path of pollutants, *California, 
Waste disposal, Hydrographs, Aquifers, Sewage , 
Waste water disposal. 

Identifiers: Urban hydrology. 


A hydrologic framework is established on which is 
described the sources and distribution of nitrate in 
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show the distribution and potential sources of 
nitrate in aquifers. (Lang-USGS) 
W72-06015 


APPLICATIONS OF FLUORESCENT TRACER 
TECHNIQUES IN POLLUTION CONTROL STU- 
DIES, 

Beak (T. W.) Consultants Ltd., 
(Quebec). 

For primary bibliographic entry see Field 05G. 
W72-06026 


Montreal 


A VERSATILE OUTDOOR CHANNEL FOR 
WATER POLLUTION INVESTIGATIONS, 
Michigan Univ., Ann Arbor. School of Public 
Health; and Michigan Univ., Anr. Arbor. Dept. of 
Environmental Health. 

John J. Gannon, Henry A. Dirasian, and John D. 
Phaup. 

Proceedings, Industrial Waste Conference, 2ist, 
May 3-5, 1966, Part I, p 234-247. 8 fig, 2 tab, 10 ref. 


Descriptors: *Streams, *Waste  assimilative 
capacity, “Channels, *Analytical techniques, 
Water quality control, Aeration, Slime, Nutrients, 
Growth rates, Biodegradation, Dissolved oxygen, 
Saturation, *Monitoring, Sampling, Path of pollu- 
tants, Water pollution sources. 

Identifiers: *Stream purification. 


A 640 ft. outdoor channel, consisting of 4 ft. basic 
sections was built and assembled for pilot studies 
requiring closer control than that afforded in on- 
site investigations. Design criteria included mobili- 
ty, ease of changing channel width and slope, and 
ability to withstand the natural elements. The pri- 
mary focus of investigations utilizing the channel 
was the phenomena of biological extraction and 
accumulation in terms of its influence on river 
self-purification. Limited reaeration studies, con- 
tinuous monitoring of channel water quality, slime 
growth quantitation, dissolved oxygen and BOD 
relationships under different levels of slime 
growth, and specialized biological evaluations 
were performed. Two summers of specialized 
evaluations have established the outdoor channel 
as a valuable intermediate step between laboratory 
bottle experiments and full-scale river studies. 
(Lowry-Texas) 

W72-06032 


A RAPID METHOD OF DETERMINING AM- 
MONIUM IN WATER WITH A UNIVALENT 
CATION GLASS ELECTRODE, 

Fisheries Research Board of Canada, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field OSA. 
W72-06041 


OCEAN DISCHARGE OF NON-TOXIC FOOD 
PROCESSING SOLIDS RESIDUALS. 

National Canners Association Research Founda- 
tion, Berkeley, Calif. 


Preprint D-2489, January 28, 1972, presented at 
44th Annual Conference of Water Pollution Con- 
trol Federation, Session 6, No. 5, San Francisco, 
California, October 5, 1971, 55 p, 21 fig, 14 tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Descriptors: “Canneries, “Industrial wastes. 

Water quality control, Peaches, Monitoring 

Sampling, Toxicity, Hydrogen ion concentration, 
oxygen. 


Samples of peach and pear processing wastes 
slated for ocean disposal were obtained and 
characterized as to both 5 and 20 day BOD, pH, 
total solids, COD, 

chemical 


agricultural 
residues, and tissue analysis. In addition, three 
monitoring trip to the ocean disposal site were 
conducted, with water samples and data collected 
before and during discharge at 4 distances behind 
the barge and at various depths during the first two 
trips, and samples at various depths collected from 
a stationary position on the last trip. Fish bioas- 
Says were conducted to determine the presence or 
absence of acutely toxic compounds. The bioas- 
says were made at three ratios of solids to water, 
the highest concentration being 10 times greater 
than that calculated to be present in the receiving 
water at a given depth. All data indicated that food 
processing residuals are nontoxic and can be 
discharged to the marine environment without 
detrimental effects to the quality of the receiving 
water or the marine life. (Lowry-Texas) 
W72-06044 


THE ROLE OF BENTHIC PLANTS IN A FER- 
TILIZED ESTUARY, 

Harvard Univ., Cambridge, Mass. Lab. of Applied 
Microbiology. 

For primary bibliographic entry see Field 05C. 
W72-06046 


WATER MOVEMENT IN AN UNSATURATED 
SANITARY LANDFILL, 

Drexel Inst. of Tech., Philadelphia, Pa. 

I. Remson, A. Fungaroli, and A. W. Lawrence. 
Journal of the Sanitary and Engineering Division, 
American Society of Civil Engineers, Vol. 94, No. 
SA2, p 307-317, April, 1968. 1 fig, 4 tab, 14 ref. 


Descriptors: *Drainage *Groundwater, 
*Leaching, ‘*Pollution, oe engineering, 
*Seepage, Soil moisture, *Landfills. 
Identifiers: *Landfill-management. 


Understanding the moisture regimen of a sanitary 
landfill is basic to a knowledge of the character 
and quantity of the water-borne contaminants it 
generates. Moisture-routing methods based upon 
the equation of continuity are extended to provide 
an approximate method for predicting vertical 
moisture movement through and out of sanitary 
landfill. The method is based upon climatological 
techniques of soil-moisture routing and incor- 
porates the hydraulic characteristics of unsatu- 
rated permeable materials. Using the routing 
method, predictions were made of the effect of 
emplacement season and initial conditions on the 
moisture regimen of a hypothetical sanitary land- 
fill. The results show that the time that elapses be- 
fore the appearance of the first leachate depends 
upon the season of emplacement and the initial 
moisture content. Different landfill-management 
objectives may be attained by controlling landfill 
moisture regimen through selection of emplace- 
ment season, initial moisture content, and related 
factors. (Skogerboe-Colorado State) 

W72-06103 


A LIQUID SCINTILLATION METHOD FOR AS- 
SAYING 14C-LABELLED BENTHIC 
MICROFLORA, 

Connecticut Univ., Storrs. School of Pharmacy. 
For primary bibliographic entry see Field OSA. 
W72-06123 


INSTRUMENTAL ANALYSIS FOR WATER 
POLLUTION CONTROL. 

For primary bibliographic entry see Field OSA. 
W72-06126 


Sources of Pollution—Group 5B 


THE INFLUENCE OF PH ON THE EFFICACY 
AND RESIDUES OF QUINALDINE, 
Southeastern Fish Control Lab., Warm Springs, 


Ga. 
For primary bibliographic entry see Field OSA. 
W72-06128 


BIOLOGICAL MAGNIFICATION AND 


Herman O. and Robert S. Campbell. 

J Fish Res Bd Can. 285): 705-709. 1971. Illus. 
Identifiers: Aldrin, Biological, Chain, DDT, 
Degradation, Fish, Food, Fresh, Invertebrates, 
Magnification. 


Magnification of persistent pesticides by inver- 
tebrates occurred rapidly in fresh water. Inver- 
tebrates accumulated residues many thousands of 
times that of surrounding water after exposure to 
14C-labeled aldrin or DDT at levels <100 pptr 
(ng/l). In addition, evidence of marked degradation 
of these pesticides within specific trophic levels 
was found. These studies suggest that aquatic in- 
vertebrates influence both the quantity and quality 
of insecticide residue via the fish food 
chain.--Copyright 1971, Biological Abstracts, Inc. 
W72-06134 


CAUSES OF WATER-BORNE OUTBREAKS OF 
DYSENTERY, (IN RUSSIAN), 

Ministerstvo Zdravookhraneniya SSSR, Moscow. 
Central Research Inst. of Epidemiology. 

V. B. Nesterova. 

Gig Sanit. 36 (4): 13-16. 1971. 

Identifiers: Contamination, Dysentery, Human, 
Legislation, Outbreaks. 


Water-borne outbreaks of dysentery occur as the 
result of violation of the sanitary hygienic require- 
ments and the sanitary legislation in the field of 
water supply. In the Russian Federation from 
1958-1967 the causes of water-borne outbreaks 
were: use of water from the technical water supply 
system for drinking and domestic purposes 
(30.9%); unsatisfactory sanitary-technical condi- 
tion of drinking water and sewage lines (15.75%); 
technical defects in hydrants (8.4%); disturbances 
of the processes of treatment and disinfection of 
water (4.5%); use of surface water for drinking 
purposes (12.9%); and unsatisfactory state of wells 
and infringement of the regulations of their use 
(8.4%).--Copyright 1971, Biological Abstracts, Inc. 
W72-06139 


DISTRIBUTION OF FLUORINE IN WATERS OF 
STEPPE LANDSCAPES OF KAZAKHSTAN IN 
CONNECTION WITH ENDEMIC FLUOROSIS 
(OSOBENNOSTI RASPREDELENIYA FTORA V 
VODAKH STEPNYKH LANDSHAFTOV 
KAZAKHSTANA Vv SVYAZI_ S__ EN- 
DEMICHESKIM FLYUOROZOM), 

Moscow State Univ. (USSR). Kafedra Geografii 
Pochv i Geokhimii Landshaftov. 

T. M. Belyakova, and G. S. Dzyadevich. 

Vestnik Moskovskogo Universiteta, Seriya V, 
Geografiya, No 6, p 79-85, November-December 
1971. 3 fig, 3 tab, 4 ref. 


Descriptors: *Water chemistry, *Chemical analy- 
sis, “Water analysis, *Fluorine, *Diseases, En- 
vironmental sanitation, Public health, Geochemis- 
try, Potable water, Groundwater, Surface waters, 
Lakes, Topography, Grasslands, Vegetation, 
Soils, Rocks, Salts. 

Identifiers: *USSR, “Kazakhstan, *Paviodar 
Oblast, *Karaganda Oblast, *Flurosis, Natural 
waters, Mineralization. 


Investigations were conducted in the Bayan-Aul 
Rayon of the Paviodar Oblast and in the Kar- 
karalinsk Rayon and Lake Balkhash Region of the 
Karaganda Oblast to study migration and accumu- 
lation of fluorine in geochemically related land- 
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scapes of granite massifs in steppe and dry-steppe 
zones of Kazakhstan. Average fluorine concentra- 
tions of 1.5-2.5 mg/liter in drinking water are the 
principal cause of endemic fluorosis in the popula- 
tion of these areas. No correlation is observed 
between degree of mineralization and fluorine 
content in the natural waters examined. Fluorine 
content in lake waters is, in all cases, considerably 
higher (8 mg/liter) and exceeds permissible health 
standards. Content of chemical elements in 
groundwaters and surface waters is closely related 
to the geological structure of the locale and to its 
physiographic and hydrologic conditions. Content 
of chemical elements in the waters is subject to 
considerable fluctuation even in small areas and 

ds on the position of the water-bearing 
rocks, soil formation characteristics, and on the 
chemical properties of individual elements and 
their compounds. Formation of the chemical com- 
Pp of gr s is determined by the 
composition of the weathering crust and not by the 
character of the soils. This pattern holds true for 
all steppe and desert landscapes. (Josefson-USGS) 
W72-06143 








SEDIMENT POLLUTION IN COASTAL 
WATERS, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanographic Engineering. 


J. van de Kreeke. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1803-1812, 1970. 9 fig, 3 
ref. 

Descriptors: *Sedimentation, *Sediment trans- 
port, *Path of pollutants, *Water pollution 
sources, *Silts, Suspended load, Estuaries, 
Tracers, Tides, Currents (Water), Dispersion. 
Identifiers: Sediment pollution. 


Sediment pollution can be defined as the increase 
in sediment concentration, due to artificial sources 
of sediment, to a level harmful to fish and plant 
life. Field investigations were carried out to evalu- 
ate a case of sediment infusion in one of the estua- 
ries on the U.S. east coast. The sediment was 
discharged via a pipeline at a rate of approximately 
10 lbs/sec. Nearly all the released sediment was in 
the silt range. A simple mathematical model 
describes the temporal and spatial distribution of 
the sediment in the resulting plume. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06163 


MATHEMATICAL MODEL OF MIXING IN 
NEW HAVEN HARBOR, 

Disko (M.) Associates, West Orange, N.J. 

M. D. Disko, R. A. Norris, and F. C. Lutz. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1847-1866, 1970. 4 fig, 2 
tab. 


Descriptors: *Bays, “Mixing, *Mathematical 
models, *Path of pollutants, *Connecticut, Dis- 
solved oxygen, Biochemical oxygen demand, 
Tides, Dispersion, Water quality. 

Identifiers: New Haven Harbor (Conn). 


A mathematical model describes New Haven Har- 
bor, a shallow embayment with approximately 8 
square nautical miles of water surface within 
boundaries established by Long Island Sound and 
the mouths of the Quinnipiac, West, and Mill 
Rivers. The Harbor has extensive tidal flats and 
dredged channels which help to produce large 
lateral variations of velocity and mixing over a 
tidal cycle. The two-dimensional model of mixing, 
dispersion, pollutant reactions, and reaeration 
links together 28 segments of the Harbor, using a 
series of mass-balance equations. Field measure- 
ments of salinity, dissolved oxygen, BOD, and 


tidal and hydraulic factors are used, in conjunction 
with laboratory studies, to evaluate coefficients 
and rate constants for the model. Estuarine water 
quality is evaluated as a function of tidal mixing, 
outfall location, and the degree of BOD removal 
by proposed treatment plants, rather than the ac- 
ceptance of arbitrary treatment standards. (See 
also W72-03078 thru W72-03114, W72-03572 thru 
W72-03607, and W72-06151 thru W72-06187) (K- 
napp-USGS) 

W72-06165 


FLUSHING PATTERN OF NON-REACTIVE EF- 
FLUENTS, 

Louisiana State Univ., Baton Rouge. Dept. of 
Civil Engineering. 

A. M. Kamel. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1867-1885, 1970. 8 fig, 
19 ref, append. 


Descriptors: *Path of pollutants, *Canals, *Mathe- 
matical models, Louisiana, Tides, Estuaries, Nu- 
merical analysis, Simulation analysis, Water quali- 


ty. 
Identifiers: Sugar mill effluents. 


In south-central Louisiana non-reactive liquid ef- 
fluents are introduced into manmade relatively 
straight prismatic canals which are comparatively 
narrow and have brackish water. To study the 
flushing pattern of liquid effluents introduced into 
those canals, a one-dimensional numerical model 
simulates a simplified system consisting of a long 
straight gently sloping reach with a sinusoidal tidal 
variation at the mouth, sinusoidal tidal variation 
with a phase lag and an attenuated amplitude at the 
upstream end, a variable inflow hydrograph, and 
variable outflow. The output of the model 
describes the spatial and temporal variations in 
flow velocity, water depth, and discharge. The 
flushing pattern is obtained for a liquid effluent in- 
troduced at any time during the tidal cycle at any 
section along the estuary. (See also W72-03078 
thru W72-03114, W72-03572 thru W72-03607, and 
W72-06151 thru W72-06187) (Knapp-USGS) 
W72-06166 


EXTRACTION OF CATIONS FROM SILICATE 
MINERALS DURING THE DETERMINATION 
OF EXCHANGEABLE CATIONS IN SOILS, 
Agricukural Research Service, Riverside, Calif. 
Soil and Water Conservation Research Div. 

For primary bibliographic entry see Field OSA. 
W72-06206 


EFFECTS OF SOIL AND CROP MANAGEMENT 
PRACTICES ON THE REMOVAL OF STRONTI- 
UM-90 BY PLANT UP-TAKE, LEACHING, RU- 
NOFF AND EROSION, 

Ohio Agricultural Research and Development 
Center, Wooster. Dept. of Agronomy. 

F. Haghiri. 

Agronomy Journal, Vol. 61, No. 5, p 793-796, Sep- 
tember-October, 1969, 2 fig, 7 tab, 11 ref. 


Descriptors: *Planting management, *Erosion, 
*Leaching, *Runoff, Strontium, Radioisotopes, 
*Rotations, Plant growth substances. 

Identifiers: Leachate. 


Long-term field investigations are being con- 
ducted to study the effect of management prac- 
tices on the removal of 90Sr by runoff, leaching, 
erosion and plant uptake. The management prac- 
tices consist of one crop rotation with high and low 
rates of lime, permanent grass, continuous corn, 
and gravel mulch with no vegetation. Over a 5-year 
period, the 90Sr content of the soil in a 0-10-cm 
depth decreased in all cropping systems. The per- 
cent 90Sr loss by runoff water and sediment was 
negatively correlated with time while the percent 
90Sr in the leachate water increased with time. The 
percent 90Sr removal by runoff and leachate water 


under grass treatments. Sod crops were more ef- 
fective in minimizing the 90Sr loss in runoff and 
leachate water than cultivated crops. High Ca ac- 
cumulating crops such as alfalfa removed more 
90Sr than low accumulators such as corn. High 
rates of lime reduced the 90Sr uptake by crops and 
the removal by leachate water. (Skogerboe- 
Colorado State) 

W72-06207 


CONTINUOUS SYSTEM MODELS OF OXYGEN 
DEPLETION IN A EUTROPHIC RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 05C. 
W72-06259 


INSTRUMENTS FOR WATER QUALITY MONI- 

TORING, 

Environmental Protection Agency, Cincinnati, 
hio. 


Ohio. 
For primary bibliographic entry see Field OSA. 


TURBIDIMETRIC EVALUATION OF BACTERI- 
AL CULTURE RESISTANCE IN DISINFEC- 
TANT TESTING, 

Agricultural Research Service, Beltsville, Md. 
Pesticides Regulation Div. 

J. H. S. Chen, and L. F. Ortenzio. 

Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 219-223, January 1972. 
1 fig, 4 tab, 19 ref. 


Descriptors: *Phenols, *Resistance, *Aerobic bac- 
teria, *Enteric bacteria, Cultures, Turbidity, 
Colorimetry, Salmonella, Pseudomonas, Opacity, 
Light intensity, Bacteria, Pathogenic bacteria, 
Sensitivity. 

Identifiers: *Disinfectants, *Turbidimetry, Sal- 
monella choleraesuis, Staphylococcus aureus, 
Pseudomonas aeruginosa, Culture media, Broth 
cultures, Light scattering, Survival. 


A simple turbidimetric method has been developed 
for determining the degree of phenol resistance of 
cultures used for disinfectant testing. Net trans- 
mission values are used to assess the degree of re- 
sistance; these are based on the measurement of 
the total amount of light scattered by the bacterial 
growth in the AOAC broth medium without inter- 
fering turbidity of the dissolved ingredients. A 
decrease in the net transmission value corresponds 
to a decrease in phenol resistance; the converse is 
also true. The transmission values obtained in a 10 
month study of a total of 77 weekly random sam- 
ples of AOAC nutrient broth media blanks showed 
no substantial differences among the broth media 
tested by the turbidimetric method. Net tr 

sion values were obtained for 71 broth cultures of 
Salmonella choleraesuis, 74 of Staphylococcus au- 
reus, and 78 of Pseudomonas aeruginosa having 
the same required resistance against phenol. These 
values, which fell within a wider range than would 
be expected, are given. The effect of the number 
of 10-carrier-soakings on the net transmission 
value and equivalent phenol resistance of the cul- 
tures was determined for 60 broth cultures of the 3 
test organisms named above. Soaking wet cylinder 
carriers in a given volume of test cultures used for 
the AOAC use-dilution test directly reduced the 
net transmission value and equivalently decreased 
the phenol resistance of the cultures. The tur- 
bidimetric method has proven experimentally 
satisfactory in several hundred determinations and 
in selecting test cultures of uniform quality for dis- 
infectant testing. (Holoman-Battelle) 

W72-06261 





ASSIMILATION BY HIGHER PLANTS OF AT- 
MOSPHERIC NITROGEN FIXED BY BLUE- 
-GREEN ALGAE 

Kirovskii Selskokhozyaistvennyi Institut (USSR). 
For primary bibliographic entry see Field 05C. 
W72-06264 
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yor DULCITOL LYSINE IRON AGAR - 
IFFERENTIAL MEDIUM FOR THE 


—. State Dept. of Agriculture, Salem. Lab. 
jie bibliographic entry see Field 0S5C. 
W72-06265 


DETERMINATION OF 
POLYCHLORODIBENZO-P-DIOXINS AND RE- 
LATED COMPOUNDS IN COMMERCIAL 
CHLOROPHENOLS, 


Food and Drug Administration, Washington, D.C. 
Div. of Chemistry and Physics. 

For primary bibliographic entry see Field OSA. 
W72-06268 


STRUCTURE OF ETHYLENE THIURAM 
MONOSULFIDE, 

Food and Drug Administration, Rockville, Md. 
Div. of Food Chemistry and Technology. 

For primary bibliographic entry see Field OSA. 
W72-06269 


A MEASUREMENT OF LOW LEVEL CESIUM 


ISOTOPE CONCENTRATION IN A FRESH 
WATER LAKE, 

Michigan State Univ., East Lansing. Dept. of 
Fisheries and Wildlife. 

N. R. Kevern. 


Available from the National Technical Informa- 
tion Service as COO-1795-7, $3.00 in paper copy, 
$0.95 in microfiche. 1970. 71 p, 7 fig, 21 tab, 33 ref. 
Contract AT (11-1)-1795. 


Descriptors: *Cesium, *Analytical techniques, 
Yellow perch, Bass, Ion exchange, Fresh water, 
Flame photometry, Bioindicators, Water analysis, 
Statistical methods, Separation techniques, Ab- 
sorption, Correlation analysis, Electrical equip- 
ment. 

Identifiers: *Cesium radioisotopes, *Biological 
samples, Perca flavescens, Micropterus sal- 
moides, Flame emission, Wintergreen Lake, Lake 
Mead, Sample preparation, Chemical recovery. 


This study was originally designed to develop a 
method of total cesium analysis in fresh water. 
Numerous methods using preconcentration and 
detection have been suggested but few apply to the 
very low fresh water concentrations encountered 
in most lakes and streams. Initially efforts were 
directed toward a direct chemical method for total 
cesium analysis. An alternative to the direct 
method for cesium analysis has been hypothesized 
and was incorporated into the design. This indirect 
method of obtaining total cesium concentration 
consists of analysis of a biological factor or factors 
of the fresh water system in question, for both 
cesium-137 and total cesium. Yellow perch (Perca 
flavescens) and largemouth bass (Micropterus sal- 
moides) were chosen for this use. Using cesium 
concentrations in the fish and the cesium-137 con- 
tent of the water, the total cesium could be calcu- 
lated with more accuracy and precision than the 
direct methods of cesium determination. This 
method, based on the specific activities being 
2qual for the fish and the water, shows promise as 
1 good method for isotope determination. (Mort- 
‘and-Battelle) 

W72-06273 


COBALT AND TANTALUM TRACERS MEA- 
SURED BY ACTIVATION ANALYSIS IN SEDI- 
MENT TRANSPORT STUDIES, 

Interuniversitair Reactor Instituut, Delft (Nether- 
lands). 

For primary bibliographic entry see Field 02J. 
W72-06275 


MEASUREMENT OF SUSPENDED SOLIDS 
CONCENTRATIONS IN SEWAGE BY USE OF A 
DEPOLARIZATION METHOD, 
Newark Coll. of Engineering, N.J. Dept. of Civil 
and Environmental Engineering. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


J. W. Liskowitz, and G. J. Franey. 
Environmental Science and Technology, Vol. 6, 
No. 1, p 43-47, January 1972. 3 fig, 4 tab, 2 ref. 


her egy 
Refractivity, Radiation, Density, Opacity, Color ‘ 
Water analysis, New Jersey, Membranes, Filters, 
Computers, Distribution patterns, Particle size, 
. Membrane processes, Suspended load. 
Identifiers: *Particulate matter, * 
Polarized radiation, Back-scattered polarized 
radiation, Refractometers, FAC Middlesex Coun- 
ty Sewerage Authority, Polychromatic radiation. 


The depolarization of back-scattered polarization 
radiation was used to measure the concentration 
of suspended solids in sewage. The effect of such 
factors as variations in the particle size of the 
suspended solids, solids density, color of the sam- 
ples, refractive index of the medium, sample flow, 
and coated optical windows of the sample cuvettes 
on the relationship between the degree of 
depolarization and suspended solid concentration 
was investigated. Sewage samples taken from both 
the Middlesex County Sewerage Authority’s plant 
in Sayreville, New Jersey (influent, effluent, ac- 
tivated-sludge pilot-plant effluent and sludge from 
the clarifiers) and the Bernardsville, New Jersey 
plant (effluent, influent and activated sludge) were 
analyzed. Depolarization measurements were per- 
formed with photomultipliers having a mercury 
source for polychromatic radiation. Membrane fil- 
ters were utilized in the gravimetric determination 
of suspended solids and in the determination of 
dissolved solids. Refractivity was measured with a 
differential refractometer and the density of the 
suspended solids with a density gradient column. 
Size distribution was measured with a Cahn no. 
2800 particle sedimentation accessory and the dis- 
tribution patterns were provided by computer. 
Suspended solids concentrations that range from a 
few parts per million to 5000 ppm by weight can be 
measured by use of the depolarization technique. 
The relationship between the degree of depolariza- 
tion and concentration of suspended solids in 
sewage samples appears unaffected by the size 
distribution of the particles, density variations, 
source of samples, color variations, and organisms 
and aggregates generally found in sludge samples. 
(Holoman-Battelle) 

W72-06277 


INSTRUMENTAL TRENDS AND REQUIRE- 
MENTS IN SPECTROCHEMISTRY FOR 
WATERS, EFFLUENTS AND POLLUTANTS IN 
THE ELECTRICAL SUPPLY INDUSTRY, 

Central Electricity Generating Board, Leather- 
— (England). Central Electricity Research 


ioe primary bibliographic entry see Field OSA. 
W72-06278 


THE ROLE OF SEDIMENTS IN EUTROPHICA- 
TION -- A PRELIMINARY STUDY, 

Illinois Univ., Urbana. Water Resources Center. 
For primary bibliographic entry see Field 05C. 
W72-06286 


FIELD ASSESSMENT OF N2-FIXATION BY 
LEGUMES AND BLUE-GREEN ALGAE WITH 
THE ACETYLENE REDUCTION TECHNIQUE, 
Wisconsin Univ., Madison. Dept. of Biochemistry. 
For primary bibliographic entry see Field 05C. 
W72-06294 


ONE-DIMENSIONAL DISPERSION IN STEADY- 
-NONUNIFORM FLOWS, 

New Mexico State Univ., University Park. Dept. 
of Civil Engineering. 

N. H. Imara. 

Ph D Thesis, 1970. 173 p, 40 fig, 8 tab, 36 ref, 3 ap- 
pend. OWRR B-016-NMEX (2), B-019-NMEX (2), 
and B-026-NMEX (2). 


Sources of Pollution—Group 58 


» *Streamflow, *Mathe- 


The purpose was to develop and solve a mathe- 
matical equation which would describe dispersion 
in steady-nonuniform flow. The solution to the 
equation would predict the tracer distributions in 
natural streams such as the Rio Grande. The 


dispersion for the steady- 
nonuniform flow applied in the diffusive period. 
Analytical, quasi-analytical, numerical 
methods were examined and a mathematical 


model developed using the numerical solution. To 
apply the mathematical model to the Rio Grande, 
stream measurements of discharge were used to 
evaluate various hydraulic parameters. The 
analytical and quasi-analytical methods for the 
solution of the dispersion equation for steady- 
nonuniform flow were too complicated to be used 
in solving dispersion problems in natural streams. 
The mathematical model, however, was effective 
in predicting tracer distributions in natural 
streams. The values of the dimensionless disper- 
sion coefficient for the Rio Grande were higher 
than Elder’s or Taylor’s equations. Fifty-five per- 
cent of the values were within the range of those 
measured by experimental tracer studies for 
several streams in the U. S. Twenty-six percent 
were below this range and nineteen percent were 
above. (Creel-New Mexico) 

W72-06299 


THEORETICAL AND EXPERIMENTAL 
EVALUATION OF TRANSFER OF 2, 4- 
-DICHLOROPHENOXYACETIC ACID IN 
POROUS MEDIA, 

Oregon State Univ., Corvallis. Dept. of Soils. 

For primary bibliographic entry see Field 02K. 
W72-06302 


THE SUSPENSION AND _ SINKING OF 
PHYTOPLANKTON IN THE SEA, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

Theodore J. Smayda. 

Oceanogr. Mar. Biol. Ann. Rev., Vol. 8, (Harold 
— Editor), 1970, p 353-414. 7 fig, 9 tab, 226 
ref. 


Descriptors: *Phytoplankton, *Marine algae, 
*Sedimentation rates, *Reviews, Biochemistry, 
Geochemistry, Radioisotopes, Path of pollutants, 
Physiological ecology, Environmental effects, 
Productivity, Radioecology, Oceanography. 


ph alas transport may explain radionuclide 

rates observed by Osterberg and others 
Otenne, 1963, 200, 1276-71). This review con- 
siders: suspension mechanisms (morphological, 
physiological, physical); sinking-rates (determina- 
tion methods, results, and effects on population 
distributions); effects on ecology; biogeochemical 
consequences (non-conservative-substance dis- 
tributions, matter transport to depth, phytoplank- 
ton remains in sediments); a sinking 
(density inversion curren aggregates, 
bono faecal pellets). (Bopp-ORND) 
W72-06313 


PRINCIPLES FOR LIMITING THE INTRODUC- 
TION OF RADIOACTIVE WASTE INTO THE 
SEA. 


International Atomic Energy Agency, Vienna 
(Austria). Div. of Health, Safety and Waste 
Management. 


Atomic Energy Review, Vol. 9, No. 4, p 853-868 
(1971). Slansky, C.M. (Editor). 23 ref. (Report on 
the Panel on Procedures for Establishing Limits 
for Radionuclides in the Sea convened by the 









Group 5B—Sources of Pollution 


IAEA in Vienna, Nov. 9-13, 1970 with additions by 
WHO). 

*Radioactive waste disposal, 
ment, Public health, Water pollution effects, 
Forecasting, Feasibility studies, Ecosystems, 
Radioisotopes, Absorption, Food chains, Path of 
pollutants, International commissions, Regulation, 
Reviews, Methodology, Conferences, 

Data collections, Radioactivity techniques, Moni- 
toring. 


Additions by the World Health Organization to the 
methodology outlined by the Panel are noted: in- 
clusion in the central discharge registry of the 
physical and chemical characteristics of wastes 
discharged to the ocean, method of disposal (i.e. 
through a pipe line or by burial), and frequency of 
discharges; forecast of the future hazard to popu- 
lations (including effects from growth of the 
nuclear industry, application of the proposed new 
policy regarding discharges, and possible ac- 
cidents); distinction between coastal zones and the 
main bulk of seawater; and inclusion with 
discharge limits of examples of the application of 
the methods used in their derivation. (Bopp- 
ORNL) 

W72-06315 


NUCLEAR POWER AND ENVIRONMENTAL 
POLLUTION, 

Australian Atomic Energy Commission, Coogee. 
D.R. Davy. 

Atomic Energy, Vol. 14, Nos. 3 and 4, p 41-52, 
July-Oct. 1971. 10 fig, 1 tab, 6 ref. 


Descriptors: *Nuclear powerplants, *Environ- 
ment, *Air pollution, *Water pollution, *Thermal 
pollution, *Ecology, Radioactivity, Environmen- 
tal effects, Radioecology, Public health, Compara- 
tive benefits, Comparative costs, Fuels, Cost- 
benefit analysis, Morbidity, Mortality. 

Identifiers: Fossil fuel plant, Comparison. 


An attempt is made to demonstrate that the 
radioactive discharges, even where the nuclear 
facility is discharging at the maximum allowable 
limit, do not pollute. Within a wider definition of 
pollution, nuclear facilities do produce some pollu- 
tion as a result of being large industrial plants. This 
pollution is limited in extent and is more correctly 
associated with real estate development and thus 
land usage. Ecological studies for any nuclear pro- 
ject must, therefore, be concerned primarily with 
siting and the optimisation of plant lay-out in order 
to minimise disturbance of the environment. 
Further, it is true that by capital expenditure the 
discharged activity could be reduced to almost any 
required limit. Such reductions might be made 
through response to the comment of pressure 
groups motivated by non-technical considerations 
or they could be the result of a comprehensive 
cost-benefit analysis. (Houser-ORNL) 

W72-06316 


HEALTH AND SAFETY LABORATORY FAL- 
LOUT PROGRAM QUARTERLY SUMMARY 
REPORT, SEPTEMBER 1-DECEMBER 1971, 
New York Operations Office (AEC), N.Y. Health 
and Safety Lab. 

Edward P. Hardy, Jr. 

Available from the National Technical Informa- 
tion Service as HASL-246 and HASL-246 Appen- 
dix. Jan 1, 1972. 585 p. 


Descriptors: *Nuclear energy, *Radioactivity, 
*Fallout, *Data collections, Data processing, 
*Data transmission, Monitoring, Sampling 
hydrologic aspects, Air pollution, Water pollution, 
Water pollution sources, Food chain, Population, 
Strontium, Lead, Carbon. 
Identifiers: | Concentration, 
Isotopes. 


Elements and 


Current data are presented from the HASL Fallout 
Program, the Radiological Physics and Chemistry 





Field O5—WATER QUALITY MANAGEMENT AND PROTECTION 


Divisions at Argonne National Laboratory, the Air 
Resources Laboratories of the National Oceanic 
and Atmospheric Administration, and the 
EURATOM Joint Nuclear Research Centre at Is- 
pra, Italy. Interpretive reports and notes cover the 
following topics: airborne PU-239 at Rocky Flats, 
C-14 in the stratosphere, a high-volume air ejector 
sampler, stable lead in New York City diet, Sr-90 
in diet, and quality control analyses at HASL. 
Tabulations of radionuclide levels in fallout, sur- 


dage gives monthly fallout deposition collection 
data for many radioisotopes for a period covering 
the past several years. (Houser-ORNL) 
W72-06317 


SAFETY AND ENVIRONMENTAL ASPECTS OF 
NUCLEAR SAFETY, 

Australian Atomic Energy Commission, Coogee. 
For primary bibliographic entry see Field 05G. 
W72-06318 


STUDIES ON THE RADIOACTIVE CON- 
TAMINATION OF THE SEA, 
Comitato Nazionale per l’Energia Nucleare, La 
Spezia (Italy). 

M. Bernhard. 


Available from the National Technical Informa- 
tion Service as EUR-4701, $3.00 in paper copy, 
$0.95 in microfiche. Annual Report 1970. 84 p. 


*Measure, *Radioactivity, 
*Effluent, “Waste disposal, 
*Water pollution, “Water pollution sources, 
Nuclear powerplants, Fuels, Food chains, 
Oceans, Seas, Hydrology, Dispersion, Mixing. 
Identifiers: Fuel Reprocessing Plant, Gulf of 
Taranto, Ligurian Sea. 


Descriptors: 
*Radioisotopes, 


The seventh Annual Report of the CNEN- 
Euratom Contract of Association is presented. 
The programme laid down in this contract calls for 
studies of the factors which influence the distribu- 
tion of radioisotopes and stable isotopes in the 
marine environment. The programme is divided 
into two parts: (a) Relevant environmental factors 
in the Ligurian Sea and in the Gulf of Taranto, 
where the Italian fuel processing plant will be con- 
structed. (b) The influence of environmental fac- 
tors on the uptake, accumulation and loss of 
radioisotopes by components of the marine en- 
vironment. The task of carrying out this pro- 
gramme has been divided between five groups: 
Chemistry, Botany, Zooplankton, Microbiology 
and Special Developments. Results obtained by 
these groups in 1970 are given. The foregoing stu- 
dies should be seen in the light of a necessity to 
keep good public relations between the laboratory 
and local authorities as well as to ensure good 
public health relationships. (Houser-ORNL) 
W72-06319 


BIBLIOGRAPHY ON HYDROLOGICAL CON- 
SIDERATIONS IN (1) WATER RESOURCES 
FOR AGRICULTURE (2) GROUND DISPOSAL 
OF RADIOACTIVE WASTES. 
Bhabha Atomic Research Center. Atomic Energy 
Commission, Bombay (India). 


Available from the National Technical Informa- 
tion Service as BARC-573, $6.00 in paper copy 
$0.95 in microfiche. B.A.R. C. 573, 1971. 373 p. 


Descriptors: *Bibliographies, *Publications, *Ab- 
stracts, Nuclear wastes, *Hydrology, 
*Radioisotopes, *Groundwater, *Waste disposal, 
Nuclear wastes, Sediment transport, Soil proper- 
ties, Soil contamination, Soil water movement, 
Groundwater recharge. 

Identifiers: India, Nuclear Science Abstracts, 
Subject-——_ 


This bibliography contains 1465 references to the 
literature published up to January 1971. The main 
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Abstracts from 1960 to January 1971, 
text 


SECTION I. WATER, GROSS RADIOACTIVI- 
TY IN SURFACE WATERS OF THE UNITED 


STATES, JUNE 1971. 
Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 


Radiation Data and Reports, Vol. 13, No. 2, p 79- 
81, Feb. 1972. 1 tab, 2 ref. 


Descriptors: “Monitoring, *Radioactivity, *Mea- 

por yore! *Sampling, *Data collections, Analyti- 
cal techniques, Water pollution, Water pollution 

sources, Public health, United States. 

Identifiers: — exposure, Concentration, 

Site 


Data from a surveillance program is reported 
which consist of concentrations of various 
radionuclides in water. The gross alpha and beta 
results are tabulated for samples collected from 31 
U.S. rivers during June 1971. 

'W72-06322 


ENVIRONMENTAL RADIATION, 
PRESENT, AND FUTURE, 

Argonne National Lab., Ill. 

Philip F. Gustafson. 

IEEE. Transactions on Nuclear Science, Vol. 19 
No. 1, p 104-106, Feb. 1972. 2 fig, 1 tab. 


PAST, 


Descriptors: *Radioactivity, *Environment, *Fal- 
lout, *Effluents, *Ecology, *Biology, *Aquatic 
life, *Food chain, Nuclear explosions, Testing, 
Plankton, Plants, Water pollution, Water pollution 
sources, Population, Public health. 

Identifiers: Concentration, Nuclear weapons, 
Therapy, X-ray. 


Radiation has been part of the natural environment 
since the beginning of time. Mankind has evolved 
in the presence of varying degrees of radiation, 
both external and internal. Indeed, radiation may 
have been a significant factor in biological evolu- 
tion since the emergence of primitive life forms 
some two billion years ago. Environmental radia- 
tion may be appropriately divided into two classes, 
external and internal. The former, as the term im- 
plies, comes from sources external to the system— 
man in the usual case; whereas internal radiation 
arises from radionuclides present within the body. 
At present, as in the past, the bulk of environmen- 
tal radiation comes from natural sources, cosmic 
radiation, and natural radioactivity. The normal 
dose to man from natural sources ranges from 
about 60 to 250 mrads/yr. Fallout from weapons 
testing has provided as much as 20 to 25 mrads/yr 
during the early to mid-1960’s. At present, medical 
uses provide 20 to 100 mrads/yr to the average in- 
dividual in the U.S. Radiation to the general popu- 
lation from nuclear power is insignificant at 
present. With the trend toward improved technolo- 
gy in the control and containment of radioactivity 
from nuclear facilities, future levels should not ex- 
ceed those observed from fallout. Improvements 
in radiological procedures should materially 
reduce unnecessary exposure. (Houser-ORNL) 
W72-06324 


RADIOACTIVE WASTE MANAGEMENT IN 
RELATION TO THE ENVIRONMENT, 

Allied Chemical Corp., Idaho Falls, Idaho. 

Cyril M. Slansky. 

Available from the National Technical Informa- 
tion Service as CONF 711113-2, $3.00 in paper 
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copy, $0.95 in microfiche. September 10, 1971. 12 
p, | tab, append. 


Descriptors: ‘Nuclear powerplants, ‘*Fuels, 
*Water pollution, *Water pollution sources, 
*Radioactivity, *Atmosphere, *Fallout, Radioac- 
tivity effects, Environmental effects, Ecology, 
Ecosystems, Aquatic environment, Food chains, 
Path of pollutants, Waste water disposal, Water 
Quality Act, Regulation. 

Identifiers: Critical Nuclide Pathway, Concentra- 
tion, Reconcentration, Maximum permissibie con- 
centration. 


Radioactive waste which is released to the en- 
vironment is the only kind of waste discussed; all 
other waste is stored. The relation of waste to en- 
vironment implies pollution of the environment; 
pollution in the form of contaminants in the air we 
breathe, in the water we drink, or the soil we till or 
trod. In addition, environment includes ecologi 
systems - wild life, domestic animals, fish and 
marine life; that is any living matter which is used 
as food by man or is a link in man’s food chain. 
The waste comes under the waste management 
philosophy termed ‘Dilute and Disperse’. A prin- 
cipal concern is the effect of waste from the 
generation of nuclear power which amounts to 
about 99% of all radioactive wastes released to the 
environment. In a quick survey of the remaining 
1% of released radioactive waste, one will find 
that the “ upon the environment is negligible. 
dicine, waste from research and 
development operations, and wastes from ore min- 
ing, milling, and refining do not seriously affect 
the environment although they can pose local 
health problems if released to the biosphere in suf- 
ficient concentrations and quantities. (Houser- 
ORNL) 
W72-06325 





RADIOACTIVITY SURVEY DATA IN JAPAN. 
National Inst. of Radiological Sciences, Chiba 
(Japan). 


Available from the National Technical Informa- 
tion Service as NIRS-RSD-31, $3.00 in paper 
copy, $0.95 in microfiche. May 1971. 18 p. 


Descriptors: *Measurement, ‘*Radioactivity, 
*Radioisotopes, *Cesium, *Strontium, *Japan, 
Water, Water pollution, Water pollution sources, 


Meteorology, Diet, Foods, Metabolism, Fish, 
Water sources. 

Identifiers: Concentration, Vegetables, Potable 
rain water. 


Data is reported from a survey for radioactivity in 
Japan. The data concerns concentrations of stron- 
tium-90 and cesium-137 in meterological, dietary, 
water, and fish samples taken primarily in 1970 
and the early part of 1971 with accumulated data 
of prior years. (Houser-ORNL) 

W72-06326 


THE SIGNIFICANCE OF TRITIUM RELEASE 
TO THE ENVIRONMENT, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

John J. Koranda, L. R. Anspaugh, and J. R. 

Martin. 

IEEE Transactions on Nuclear Science, Vol. 19, 
No. 1, p 27-39, Feb. 1972. 8 fig, 4 tab, 26 ref. 


Descriptors: *Radioactivity, *Radioactivity ef- 
fects, *Tritium, *Fallout, *Hydrogen, *Environ- 
mental effects, Ecology, Food chain, Population, 
Public health, Radioecology, Water vapor, 
Evaporation, Transpiration, Milk, Evapotrans- 
piration, Hydrologic cycle, Transfer, Absorption. 
Identifiers: Vapor exchange, Animal feed, Graz- 
ing. 


Tritium releases to the environment, even those of 
a short- lived nature, have some ecological and 

ical « e, when evaluated in terms 
of human food chain effects. Rapid uptake and in- 





of tritium occurs in vegetation, either 
from vapor or iqud exposures, but because of the 
by 


system. On one hand, rapid uptake and incorpora- 
tion of tritium are offset by rapid losses and dilu- 
tion in the ecological water compartments of the 
environment. The initial contact of the tritium in 
the environment, from the standpoint of human 
food chains, is the vegetation. Using proper up- 
take characterization the transfer of tritium to man 
may be accurately estimated with certain other 
known parameters. (Houser-ORNL) 

W72-06327 


TECHNIQUES FOR MONITORING AND ANAL- 
YSIS OF ENVIRONMENTAL TRITIUM, 
Environmental Protection Agency, Las Vegas, 
Nev. Western Environmental Research Lab. 

For primary bibliographic entry see Field OSA. 
W72-06328 


MODELING OF ENVIRONMENTAL 
PATHWAYS AND RADIATION DOSES FROM 
NUCLEAR FA 

Battelle-Northwest, Richland, Wash. Pacific 
Northwest Lab. 

J. K. Soldat. 


Available from the National Technical Informa- 
tion Service as BNWL-SA-3939, $3.00 in paper 
copy, $0.95 in microfiche. October 1971. 33 p. 


Descriptors: *Nuclear powerplants, *Radioactivi- 
ty, *Effluents, *Aquatic environment, *Path of 
pollutants, *Sources of pollution, *Water pollu- 
tion, Food chains, Population, Computer model, 
Mathematical models. 

Identifiers: Dose measurement, External measure- 
ment, Dosimetry, Standard man. 


Proper evaluation of radiation dose to people from 
nuclear facilities requires the summation of con- 
tributions from all facilities, nuclides, exposure 
pathways of consequence. The relative im- 
portance of a particular pathway or source cannot 
always be judged without calculation of the incre- 
mental dose and the total dose. A computer model 
was developed which calculates total annual radia- 
tion doses and 50-year dose commitments to 
several categories of persons at population centers 
and combines these calculated doses into in- 
tegrated (man-rem) annual and 50-year doses for 
large populations. The dose model was designed as 
one portion of an overall computer program 
developed to delineate the nuclear facilities ex- 
pected in the year 2000, the radionuclides released 
to air and water, their diffusion, dispersion, and 
reconcentration in the environment, and the 
resulting radiation doses to people. (Houser- 
ORNL) 

W72-06330 


EVALUATION OF TRITIUM IN GROUND AND 
SURFACE WATERS OF THE WESTERN 
UNITED STATES, APRIL 1968-DECEMBER 
1969, 

Environmental Protection Agency, 
Nev. Western Environmental 

James W. Mullins, and John L. Stein. 
Radiation Data and Reports, Vol. 13, No. 2, Feb. 
1972, p 59-67. 3 fig, 1 tab, 9 ref. 


Las Vegas, 


Descriptors: *Surveys, *Measurement, *Radioac- 
tivity, *Tritium, *Data collections, *Surface 
waters, *Groundwater, United States, Geographi- 
cal regions, Analytical techniques, Water pollu- 
tion, Water pollution sources. 

Identifiers: Concentration, Variations, Latitude 
effects, Altitude effects. 


In order to establish a baseline for environmental 


tritium so that any future deviations could be eval- 
uated, a study was conducted to measure current 
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ESTABLISHMENT, LUCAS HEIGHTS, 
Australian Atomic Energy Commission, Sydney. 
G. M. Watson. 

Available from the National Technical Informa- 
tion Service as A/CONF 49/P/800, $3.00 in paper 
copy, $0.95 in microfiche. Prepared for the 4th 
United Nations International Conference on the 
Peaceful Uses of Atomic , Geneva, Swit- 
samen Sept. 6-16, 1971. May 1971. 20 p, 2 fig, 5 


Descriptors: *Nuclear powerplants, *Effluents, 
*Regulation, ‘*Environment, ‘*Aquatic life, 
*Oysters, Food chains, Population, Water pollu- 
tion, Water pollution sources, Tritium, Air pollu- 
tion, Path of pollutants. 
Identifiers: | Concentration, 
Codes and standards. 


Reconcentration, 


The evolution of effluent discharge formulae, and 
the associated environmental monitoring, at the 
Australian Atomic Energy Commission's 
Research Establishment near Sydney, over the 
past ten years is described. Its major research 
facility is a 10 MW (th) heavy water moderated 
and cooled materials testing reactor, which is also 
used for extensive radioisotope production. Possi- 
ble sources of environmental contamination are at- 
mospheric, from isotope production facilities and 
reactor tritium, estuarine from the discharge of 
low-level liquid effluent to a tidal stream, and 
leaching from a burial ground for low-level solid 
wastes. Discharge authorizations derive from criti- 
cal group studies, with oyster consumption the 
most significant pathway. (Houser-ORNL) 
W72-06333 


PRINCIPLES AND PRACTICES IN THE 
DISPOSAL OF RADIOACTIVE WASTES TO 
FRESH WATERS, 

Allied Chemical Corp., Idaho Falls, Idaho. 

Cyril M. Slansky. 

Available from the’ National Technical Informa- 
tion Service as CONF 711113-4, $3.00 in paper 
copy, $0.95 in microfiche. From Regional Training 
Course in Radioactive Waste Management Con- 
ference, Tokyo, Japan, Nov. 4, 1971. October 1, 
1971. 14p. 


Descriptors: *Nuclear powerplants, *Fuels, 
*Nuclear energy, *Nuclear wastes, *Radiation, 
*Radioisotopes, *Radioactive waste disposal, 
*Water pollution, Water poliution sources, 
Release, Effluents, Environment, Environmental 
effects, Population, Food chains, Hydrology, 
Regulation. 

Identifiers: Radiation exposure, Critical nuclide, 
Critical pathway. 


The growing demand to further reduce the recom- 
mended dose of radiation to the public will put ad- 
ditional pressure on waste management practices. 
The principles for releasing radionuclides to fresh 
water will remain the same; the public can be pro- 
tected by the application of the critical nuclide, 
critical pathway, critical population group con- 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources of Pollution 


cept. These procedures will be important as the 
pe industry expands as well as to meet the 
more stringent dose limits. The features of fresh 
surface water, the assessment of risk to man, and 
discharge practices which are important in a 
satisfactory waste management program are 
discussed. Included is a discussion of the 
hydrological cycle, ecology and water, transport 
of radionuclides in the aquatic system, the critical 
pathway concept, dose limits, safe release limits, 
assessing discharges, and waste management pol- 
icy. (Houser-ORNL) 
W72-06335 


EXPERIENCE DEVELOPED IN MONITORING 
AND CONTROL OF RADIATION IN THE 
U.A.R. 

Atomic Energy Establishment, Cairo (Egypt). 

K. A. Mahmound, S. M. Morsy, I. R. Hanna, M. B. 
Hafez, and N. A. Gomaa. 

Available from the National Technical Informa- 
tion Service as A/CONF .49/P/142, $3.00 in paper 
copy, $0.95 in microfiche. Prepared for the 4th 
United Nations International Conference on the 
Peaceful Uses of Atomic Energy, Geneva, Swit- 
zerland, Sept. 6-16, 1971. May 1971. 17 p. 


Descriptors: *Radioactivity, *Radioisotopes, *En- 
vironment, *Air environment, *Aquatic environ- 
ment, *Nuclear energy, Nuclear powerplants, 
Safety, Nuclear physics, Public health, Toxicity, 
Regulation, Standards, Water pollution, Monitor- 
ing. 

Identifiers: Concentration, Codes and standards, 
United Arab Republic. 


Efforts of the Radiation Protection Department to 
monitor and to control radiation levels and to 
develop experience in relevant problems are re- 
ported. Apart from routine operations involving 
the use of well known practices in health physics, 
medical control, and radioactive waste manage- 
ment, further experiences were gained in neutron 
monitoring, gamma monitoring, calibration of 
neutron sources and gamma sources, plutonium 
monitoring and gross alpha-monitoring, environ- 
mental survey of radionuclides, kinetic studies of 
radionuclides in human organs, effect of radiation 
exposure on man, radio-protective effects of cer- 
tain drugs and finally in-vitro studies of certain 
chelates. (Houser-ORNL) 

W72-06336 


U.K. EXPERIENCE OF RADIOACTIVE WASTE 
RELEASE TO THE ENVIRONMENT AND EX- 
PECTED WASTE MANAGEMENT IN FUEL CY- 
CLES IN THE 1980S, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Fisheries Radiobiological 
Lab. 

A. Preston, E. A. Birse, N. T. Mitchell, H. J. 
Dunster, and F. J. Woodman. 

Available from the National Technical Informa- 
tion Service as A/CONF. 49/p/512, $3.00 in paper 
copy, $0.95 in microfiche. Prepared for the 4th In- 
ternational Conference on the Peaceful Uses of 
Atomic Energy, Geneva, Switzerland, Sept. 6, 
1971. 12 p, 1 fig, 25 ref. 


Descriptors: *Nuclear powerplants, *Radioactivi- 
ty, *Radioactivity effects, *Radioisotopes, *Regu- 
lation, *Waste water (Pollution), Waste water 
treatment, Waste water disposal, Population, 
Sources of pollution, Path of pollutants, Seawater, 
Rivers. 


Identifiers: United Kingdom, Critical 
radionuclides, Critical groups, Thames River, 
Irjsh Sea. 


The method used in the UK for the assessment 
and control of public radiation exposure from 
waste disposal is based on the system known as 
the critical path approach. The basis of this ap- 
proach, when applied to the evaluation of a 
proposed discharge, is that of quantifying the 
pathways by which radioactivity can return to 
man. In practice one or two will prove to be so 


limiting that if the radiation exposure resulting 
from it, or them, is kept within International Com- 
mission on Radiological Protection (ICRP)-recom- 
mended dose limits, then exposure by all other 
pathways will be minor in character. The critical 
path approach to UK situations has been applied 
extensively to large and small disposals of waste 
and has proved to be a sound approach, ensuring 
compliance with the ICRP-recommended dose 
limits and thus with the first objective of UK pol- 
icy. The numbers of people subject to radiation ex- 
posure from controlled waste disposal are small, 
and limitations of discharges are therefore based 
on somatic considerations. In the case of the 
Thames River a large proportion of the population 
of Greater London -- perhaps 6 million people -- 
consume drinking water drawn from the river, and 
thus discharges from establishments such as Har- 
well are additionally limited by consideration of 
genetic dose. In all other disposals, discharges 
limited on somatic considerations will not produce 
a significant genetic dose when averaged over the 
population of the whole country. (Houser-ORNL) 
W72-06339 


COMPARTMENT MODELS AND RESERVOIR 
THEORY, 

Uppsala Univ. (Sweden). Dept. of Physical Geog- 
raphy. 

Erik Eriksson. 

In: Annual Review of Ecology and Systematics, 
Volume 2; Annual Reviews Inc.; Palo Alto, 
California. R. F. Johnston, Editor, 1971, p 67-84. 7 
fig, 16 ref. 


Descriptors: *Radioisotopes, *Tracers, *Tritium, 
*Mathematical models, Path of pollutants, Time 
series analysis, Stochastic processes, Time lag, 
Distribution patterns, Runoff, River basins, 
Precipitation (Atmospheric), Flow rates, Systems 
analysis, Fallout, Mathematical studies, Model 
studies. 

Identifiers: *Ottawa basin. 


The compartmental model for tracer flow is 
generalized by expressing the flux in terms of a 
distribution of transit times. The distribution in the 
Ottawa basin has been deduced from data on triti- 
um in precipitation and runoff. The damping effect 
on fluctuations in the concentration of inflowing 
tracer is obtained for well-mixed reservoirs con- 
nected in series and in parallel. Extensions of the 
theory are discussed, including pressure rather 
than mass perturbations, data obtained at regular 
time intervals, stochastic processes, and nonsta- 
tionary flow. (Bopp-ORNL) 

W72-06341 


PRODUCTION OF TRITIUM BY NUCLEAR 
WEAPONS, 
California Univ., Livermore. Lawrence Radiation 


Lab. 

John A. Miskel. 

Available from the National Technical Informa- 
tion Service as UCRL-73270, $3.00 in paper copy, 
$0.95 in microfiche. June 30, 1971. 12 p. 


Descriptors: *Tritium, *Nuclear explosions, *At- 
mospheric physics, *Radioactivity techniques, 
Nuclear wastes, Tracers, Fallout, Time lag, Path 
of pollutants, Air pollution, Underground, Water 
pollution sources. 


Tritium in the atmosphere totals about 4500 
megacuries, about 45 times the component from 
natural processes. In the absence of further at- 
mospheric testing of thermonuclear weapons, 
return to within 10% of the natural level will 
require about 100 years. Underground testing of 
thermonuclear weapons does not contribute sig- 
nificantly compared to natural processes. About 
99% of the tritium from underground tests is 
trapped as tritiated water in the ground; and of the 
remainder present as HT, only a small fraction is 
released to the atmosphere. (Bopp-ORNL) 
W72-06344 


56 


ECOLOGICAL SCIENCES DIVISION ANNUAL 
PROGRESS REPORT. PERIOD ENDING SEP- 
TEMBER 30, 1971. 

Oak Ridge National Lab., Tenn. 


Available from the National Technical Informa- 
tion Service as ORNL-4759, $3.00 in paper copy, 
$0.95 in microfiche. Publication No. 430. 127 p. 


Descriptors: “Environmental effects, *Radioac- 
tivity effects, “Radioisotopes, * Absorption, 
Systems analysis, Path of pollutants, Tritium, 
Nuclear wastes, Food chains, Ecosystems, 
Radioecology, Forests, Thermal pollution, Soil 
contamination, Soil-water-plant relationships, On- 
site investigations, Soil microorganisms, Com- 
puter models. 

Identifiers: Plutonium, Cesium radioisotopes. 


Studies of radionuclide cycling were: uptake of 
Cs-137, Co-60, and Pu by plants; transfer of Cs 
from root to soil; food-chain dynamics (of 
arthropods, small mammals, and earthworms); 
and effects of microbiota and ‘soil fauna on the en- 
trance of atmospheric pollutants into ecosystems. 
Studies of radiation effects included fescue, sun- 
flower plants, mice, crickets, and grasshoppers. 
Systems analysis included: a generalized compart- 
mental, computer model for the radionuclide 
pathway through food chains; a two-compartment, 
three-parameter model = absorption and reten- 
tion by animals; and non: ap- 
plications. Certain topics were not formally re- 
ported since personnel were diverted to nuclear 
powerplant environmental statements: aquatic 
ecosystems (radionuclide cycling, radiation ef- 
fects, and thermal effects) and ecological sciences 
information center. (Bopp-ORNL) 

W72-06345 





RADIOECOLOGICAL STUDY OF THE HUM- 
BOLDT BAY MARINE ENVIRONMENT, 
California Univ., Livermore. Lawrence Radiation 


Lab. 

Robert E. Heft, Florence L. Harrison, and William 
A. Phillips. 

Available from the National Technical Informa- 
tion Service as UCRL-73168, $3.00 in paper copy, 
$0.95 in microfiche. August 31, 1971. 15 p. 


Descriptors: *Nuclear wastes, *Estuarine environ- 
ment, “Mathematical models, Radioecology, 
Biomass, California, Nuclear powerplants, 
Hydrogen ion concentration, Salinity, Tempera- 
ture, Stable isotopes, Neutron activation analysis, 
Radioisotopes, Sampling, Systems analysis, 
Forecasting, Water pollution sources, Water pol- 
lution effects, Path of pollutants, Computer pro- 
grams, Tritium. 

Identifiers: Humboldt Bay (Calif), Radionuclide 
transport, Radionuclide uptake. 


Transport in the environment of nuclear-power- 
reactor wastes is being studied at Humboldt Bay, 
California with the eventual goal of developing a 
predictive model. Modelling studies include source 
description (sampling wastes), interpool transport 
(A CDC 7600 computer program is _ being 
debugged), and interpool exchange (movement 
through ecosystem compartments). Experimental 
methods include: stable elements by neutron ac- 
tivation; compartmental uptake of gamma emitting 
radionuclides and tritium as a function of pH, 
salinity, and temperature; and biomass assay. 
(Bopp-ORNL) 

W72-06346 


RECENT TECHNIQUES IN TRITIUM MONI- 
TORING BY PROPORTIONAL COUNTERS, 
California Univ., Livermore. Lawrence Radiation 
Lab. 


For primary bibliographic entry see Field OSA. 
W72-06348 


PEACEFUL NUCLEAR EXPLOSIONS, 

Gulf General Atomic Inc., San Diego, Calif. 
For primary bibliographic entry see Field 08H. 
W72-06351 
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RAPID METHODS FOR MEASUREMENT OF 
RADIOACTIVITY IN THE ENVIRONMENT, 
International Atomic Energy Agency, Vienna 
(Austria). Div. of Health, Safety and Waste 
Management. 

For primary bibliographic entry see Field OSA. 
W72-06353 


ECOLOGICAL ASPECTS OF PLUTONIUM DIS- 
SEMINATION IN TERRESTRIAL ENVIRON- 
MENTS, 

California Univ., Los Angeles. Lab. of Nuclear 
Medicine and Radiation Biology. 

E. M. Romney, and J. J. Davis. 

Available from the National Technical Informa- 
tion Service as UCLA-12-848, $3.00 in paper copy, 
$0.95 in microfiche. 1971. 17 p, 47 ref. 


Descriptors: *Fallout, *Food chains, *Radioactivi- 
ty effects, *Ecosystems, Arid lands, Soil-water- 
plant relationships, Nevada, Terrestrial habitats, 
Wildlife habitats, Food and cover crops, 
Digestion, Path of pollutants, Air pollution, Soil 
contamination, Soil surfaces, Vegetation 
regrowth, Dusts, Hazards, Public health, On-site 
investigations. 

Identifiers: Plutonium. 


Prior data is reviewed which is pertinent to the (ti- 
tle) program. After several years from deposition 
of fallout downwind from the testing site of 
nuclear detonations, small mammals continue to 
ingest Sr-90, Cs-137, and Ce-144 although uptake 
by inhalation has greatly decreased. The rate of Pu 
movement into soil and plant roots is relatively 
slow and may depend on weathering processes and 
microbial activity. Selective concentration of Pu in 
food crops in parts other than the roots has not 
been shown. There is need to determine whether 
Pu in plant tissue is more available than other 
forms ingested by animals. An application of such 
studies is the estimation of the potential hazard 
from a nuclear accident, since decontamination 
means suitable for agricultural land may not be 
economically feasible for other types of 
ecosystems. (Bopp-ORNL) 

W72-06355 


SAVANNAH RIVER ECOLOGY LABORATORY. 
ANNUAL REPORT, 1971. 

Georgia Univ., Athens. Inst. of Ecology. 

For primary bibliographic entry see Field OSC. 
W72-06357 


REPORTS AVAILABLE IN THE ALASKAN IN- 
FORMATION PROGRAM. 
Nevada Operations Office (AEC), Las Vegas. 


Available from the National Technical Informa- 
tion Service as NVO-103, $3.00 in paper copy, 
$0.95 in microfiche. July 30, 1971.9 p. 


Descriptors: *Bibliographies, “Nuclear explo- 
sions, Underground, Alaska, Public health, En- 
vironmental effects, Ecology, Geology, Hydrolo- 
gy, Meteorology, Oceanography, Planning, Moni- 
toring, Safety, On-site investigations, Islands, 
Earthquakes, Radioactivity effects, Habitats, Path 
of pollutants, Seismology. 

Identifiers: *Amchitka Island, Alaska. 


The nuclear test program at Amchitka Island, 
Alaska, including safety measures to protect the 
environment, is described in 85 documents which 
are available through the National Technical Infor- 
mation Service and at 4 Alaskan locations. Docu- 
ments are listed by report number; and a very brief 
topical index is provided which lists archaeology, 
ecology, geology, hydrology, meteorology, 
nuclear explosions, oceanography, operations and 
plans, radiation monitoring, safety, seismology, 
and — reports. (Bopp-ORNL) 

W72-0635 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


MOESSBAUER EFFECT ANALYSIS OF FE-MN 
NODULES FROM VARIOUS PACIFIC OCEAN 
LOCATIONS, 

Polish Academy of Sciences, Krakow. Inst. of 


Available from the National Technical Informa- 
tion Service as INP-767, $3.00 in paper copy, $0.95 
in microfiche. May 1971. 14 p. 


Descriptors: *Marine geology, _*Sediments, *Iron 


Identifiers: Moessbauer effect analysis. 


An earlier study of these i sediments 
found that the iron is probably in the form of ferric 
hydroxide throughout the 1-6 cm diameter 
nodules. The present study supports this finding 
and extends it to various Pacific Ocean locations. 
The iron to manganese ratio was about 1. The par- 
ticle size was about 100 angstroms. Iron content 
and particle size increased on going from the cen- 
tral part of the nodules to the surface. Perhaps the 
older part of the nodule formed under different 
conditions and the centrally-located particles ag- 
glomerated. (Bopp-ORNL) 

W72-06360 


INTERACTION BETWEEN FATTY ACIDS AND 
CALCITE IN SEAWATER, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field 02K. 
W72-06433 


DISTRIBUTION AND CHEMISTRY OF 
PHOSPHORUS IN A MEXICO SOIL AFTER 82 
YEARS OF PHOSPHORUS FERTILIZATION, 
Missouri Univ., Columbia. Graduate School. 
C.-W. Kao. 

M Sc Thesis, August 1971. 98 p, 6 fig, 17 tab, 88 
ref. OWRR A-031-MO (2). 


Descriptors: *Soil chemistry, *Soil water move- 
ment, *Fertilization, *Phosphates, *Water pollu- 
tion sources, Groundwater, Phosphorus com- 
pounds, Fertilizers, Crops, Soil analysis, Soil en- 
vironment, Soil profiles, Path of pollutants, Mis- 
souri. 

Identifiers: *Phosphorus distribution in soils. 


The distribution of phosphorus in an unfertilized 
and fertilized soil was measured. In one case the 
soil had been fertilized with phosphate for 82 years 
and in the other case, the soil had received no 
added phosphate over the 82-year period. Soil 
profile samples were taken from plots of Sanborn 
Field at Columbia, Mo. The soil is a Mexico silt 
loam, a Typic Albaqualf with a clay band in the B 
horizon. This is a nearly level prairie-derived soil 
with 1%-3% slopes. The average annual precipita- 
tion at Columbia is about 38 inches. The 
phosphorus adsorption capacities of fertilized and 
unfertilized soils were similar. These data indicate 
that 82 years of phosphorus fertilization nearly 
doubled total phosphate but did not change the 
ability of the soil to adsorb additional phosphate. 
Solubility studies showed that phosphate levels in 
the soil solution were controlled by the solubility 
of strengite. Apparently those factors which in- 
fluence the solubility of iron phosphates control 
the solubility and movement of phosphate in the 
Mexico soil. (Woodard-USGS) 

W72-06451 


BEACH AND NEAR-SHORE WATER POLLU- 
TION: RINCON POINT TO POINT MUGU, 
CALIFORNIA, 

Pacific Missile Range, Point Mugu, Calif. 

P. R. Winters. 

Available from the National Technical Informa- 
tion Service as AD-731 676, Price $3.00 paper 


57 


Sources of Pollution—Group 5B 


copy; $0.95 in microfiche. Technical Publication 
PMR-TP-71-5, October 19, 1971. 80 p, 9 fig, 83 ref. 


Descriptors: *Water pollution sources, *Water 
pollution effects, *Beaches, *California, *Water 
pollution control, Industrial wastes, Domestic 
wastes, Thermal pollution, Municipal wastes, 
Ecology, Coasts. 

Identifiers: *Ventura County (Calif). 


In terms of both population and industrialization, 
the coastal zone of Ventura County, California is 
one of the fastest growing areas in the State, and 
each newcomer, individual or industrial, adds to 
the volume of waste material that must be 
disposed of. Significantly, a large portion of Ven- 
tura County’s wastes ultimately pollutes the beach 
and near-shore waters between Rincon Point and 
Point Mugu. In this area, industrial waste and 
water products associated with human occupancy 
combined with siltation, natural oil seeps, by- 
products of agriculture, and thermal and radiation 
water contamination are critical problems. Data 
concerning these pollution vectors provide an il- 
lustration of the spatial interaction between man 
and the land; explains some ecologic relationships, 
and makes understandable the public’s desire to 
enhance the environment. (Woodard-USGS) 
W72-06471 


AN INVESTIGATION OF OIL FLUORESCENCE 
AS A TECHNIQUE FOR THE REMOTE 
SENSING OF OIL SPILLS, 
Transportation Systems 
Mass. 

For primary bibliographic entry see Field 07B. 
W72-06479 


Center, Cambridge, 


CATTLE FEEDLOT POLLUTION, 
For primary bibliographic entry see Field 05G. 
W72-06502 


THE LAKE MENDOTA WATERSHED PRO- 


Wisconsin Univ., Madison. 
For primary bibliographic entry see Field 05G. 
W72-06513 


A PRELIMINARY ECOLOGICAL STUDY OF 
AREAS TO BE IMPOUNDED IN THE SALT 
RIVER BASIN OF KENTUCKY, 

Kentucky Water Resources Inst., Lexington. 

For primary bibliographic entry see Field OSA. 
W72-06526 


CHEMISTRY OF NITROGEN 
PHOSPHORUS IN WATER. 

American Water Works Association, New York. 
Water Quality Div.; and American Water Works 
Association, New York. Committee on Nutrients 
in Water. 

For primary bibliographic entry see Field 05C. 
W72-06532 


AND 


CHEMICAL OXYGEN DEMAND OF GASEOUS 
AIR CONTAMINANTS, 

Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. | 

For primary bibliographic entry see Field OSA. 
W72-06547 


ANIMAL WASTES. 
National Industrial Pollution Control Council, 
Washington, D.C. 


For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $0.20. Staff Report, February 
1971. 15 p, 1 fig, 2 tab, 9 ref. 


Descriptors: *Farm wastes, *Industrial wastes, 
Flow control, Byproducts, Waste storage, Pollu- 
tion abatement, Water pollution sources. 
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Group 5B—Sources of Pollution 


Identifiers: *Animal processing wastes, Render- 
ing. 


Increased pollution from animal wastes is at- 
tributable to two of the fundamental factors be- 
hind most pollution problems -- population in- 
crease and the adoption of more efficient produc- 
tion or processing methods. Farm animals produce 
over one billion tons of fecal wastes and 400 mil- 
lion tons of liquid excrement per year, with a 
human population of BOD equivalent of over 2 bil- 
lion persons. Animal processing wastes frequently 
include blood, paunch contents, and clean-up 
materials. Only about 40% of a beef animal 
slaughtered for human food is considered edible. 
The rendering process, which involves the cooking 
of various types of carcass materials, is a signifi- 
cant source of pollution. Remedial actions being 
undertaken to deal with the animal waste problem 
include construction of water diversion structures 
around livestock feedlots and exc collec- 
tion in large storage tanks for later return to the 
land. Currently, research is under way to assess 
the use of chicken litter as a feed for ruminants. 
Pollution control in the meat packing industry is 
largely a matter of by-product recovery. Blood 
recovery, paunch handling, edible rendering, in- 
edible rendering, and clean-up are the five key 
recovery processes. Completely enclosed animal 
factories with complete control of inputs and out- 
puts are expected to become a reality in the not too 
distant future. (Schmitt-Iowa State) 

W72-06550 





INFLUENCE OF SOIL MOISTURE TENSION 
ON NITRATE ACCUMULATION IN SOILS, 
Illinois Univ., Urbana. Dept. of Agronomy. 

B. R. Sabey. 

Soil Science Society of America Proceedings, Vol. 
33, No. 1, p 263-266, January-February, 1969. 6 
fig, 1 tab, 12 ref. 


Descriptors: *Soil moisture, *Moisture tension, 
Nitrates, Nitrification, Saturated soils. 

Identifiers: *Soil moisture suction, *Ammonium 
oxidation. 


The influence of soil moisture tension on NO3--N 
accumulation was studied in limed, silt loam, loes- 
sial derived soils to which a non-limiting source of 
NH4+-N was added. This was done by saturating 
the soils in an NH4+ solution, then subjecting the 
samples to 0, 0.1, 0.33, 1, 5, and 15 bars of soil 
moisture tension in conventional positive pressure 
equipment, and incubating the samples in a satu- 
rated atmosphere for varying intervals, to charac- 
terize the NO3--N accumulation curve with time. 
The maximum slope of the line gave an estimate of 
the KM value or maximum rate of NO3--N accu- 
mulation in ppm/day. The KM values in all soils 
were greatest at 0.1 bar tension, with KM values 
decreasing as soil moisture tension increased or 
decreased. The relative rates of NO3--N accumu- 
lation, RM values or moisture rate indexes, varied 
much less than KM values among soils. The mean 
RM values at 0.1, 0.33, 1, 5, and 15 bars tension 
were 1.0, 0.71, 0.53, 0.29, and 0.13, respectively. 
The moisture rate index curve can be used to esti- 
mate the amount of NO3--N accumulation in soils 
similar to those used in this study at all soil 
moisture tensions between 0.1 and 15 bars if the 
rate of NO3--N accumulation is known at any one 
tension within the above range. The moisture rate 
index curve of this study and the temperature rate 
index curve of a previous paper are used in the 
previously proposed equation, N=KFRK (t-tFrt) 
to estimate NO3--N accumulation in soils under 
varying conditions of temperature and _ soil 
moisture tension. (Skogerboe-Colorado State) 
W72-06570 


THE MOVEMENT OF RADIOACTIVE SODIUM 
AND RUTHENIUM THROUGH A SIMULATED 
AQUIFER, 

Georgia Inst. of Tech., Atlanta. 

For primary bibliographic entry see Field 02F. 
W72-06571 


5C. Effects of Pollution 


SOLUBILIZATION OF LEAD IN LAKE AND 
RESERVOIR SEDIMENTS BY NTA, 

Carleton Coll., Northfield, Minn. 

For primary bibliographic entry see Field OSB. 
W72-05907 


POLLUTION OF AIR, SOIL, FRESHWATER 
AND THE Si 

University of Wales Inst. of Science and Tech., 
Cardiff; and University Coll. of Swansea (Wales). 
For primary bibliographic entry see Field 05B. 
W72-05935 


ON NUTRITIONAL POLLUTION, 

Oklahoma Univ., Norman. School of Civil En- 
gineering and Environmental Science. 

G. W. Reid. 

International Journal of Environmental Studies, 
Vol. 2, p 271-275, 1972. 1 fig, 3 tab, 5 ref. 


Descriptors: *Eutrophication, *Nutrients, *Water 
pollution, *Model studies, *Forecasting, Nitrogen, 
Phosphorous, Water pollution effects, Mathemati- 
cal models, Planning pollution abatement. 
Identifiers: *Nutritional pollution, AGP. 


The problems associated with pollution, and more 
specifically, nutritional pollution are approached 
from the concept of energy residuals expended by 
increasing elevation of life-style. Residuals are 
characterized as biodegradables, bacteria, ther- 
mal, sediments and aggregated eutrophication - or 
nutritional pollution. The stream or river response 
to nutrients (primarily nitrogen and phosphorous) 
is formulated in terms of stream character, popula- 
tion equivalents, removal efficiencies, combining 
cations, and finally required water quality stan- 
dards, for nitrogen, phosphorous, and AGP. Ex- 
plicit data are given for the major basins in the 
United States. As population, life style, and result- 
ing residuals increase, and having successfully 
dealt with biodegradable loads, real interest in 
nutritional pollution is evidenced. A prediction 
model enabling one to forecast and suggest alter- 
natives for planning nutritional pollution abate- 
ment is presented. (Davis-Chicago) 

W72-05936 


HYDROCARBON ASSIMILATION BY RAY 
FUNGI, 
Moscow State Univ. (USSR). Dept. of Soil Biolo- 


By- 

N. A. Krasil’nikov, G. M. Zenova, and L. N. 
Stepanova. 

Mikrobiologiya, Vol. 38, No. 6, p 823-827, 
November-December 1969. 7 tab, 4 ref. 


Descriptors: *Fungi, ‘*Biomass, ‘*Bacteria, 
*Microorganisms, Actinomycetes, Oxidation, Ab- 
sorption, Cultures, Fuels, Oil, Mycobacterium, 
Soil fungi, Path of pollutants, Soil bacteria, Pig- 
ments, Carbon. 

Identifiers: *Hydrocarbons, *Assimilation, Ray 
fungi, Mycobacteria, Proactinomycetes, Sub- 
strates, Paraffin, Octadecane, Hexadecane, 
Tetradecane, Glucose, Tridecane, Undecane, 
Decane, Diesel fuel, Kerosene, Octane, Nonane, 
Violaceus fungi, Czapek culture medium, Actino- 
myces paraffinorapidus, Actinomyces naphteu- 
tilis, Actinomyces naphtigulosus, Mycobacterium 
filiforme, Mycobacterium flavum, Mycobacteri- 
um lacticolumn, Albus fungi, Olivaceous fungi, 
Lavendulae fungi, Fradiae fungi, Coelicolor fungi, 
Violet-brown fungi, Mycobacterium salivarium. 


758 STRAINS OF ACTINOMYCETE COLLEC- 
TION CULTURES, 407 CULTURES OF 
MYCOBACTERIA, AND 62 OF PROACTINO- 
MYCETES WERE TESTED FOR THEIR 
ABILITY TO ASSIMILATE HYDROCAR- 
BONS. Among the collection cultures a small 
number of paraffin-oxidizing strains were found 
(185 strains of actinomycetes, 129 of mycobac- 
teria, and 18 of proactinomycetes). The largest 
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products showed that these cultures are not able to 
assimilate hydrocarbons with a short carbon chain 
(Carbon 6-Carbon 9). They do, however, effi- 
ciently utilize paraffin, octadecane, hexadecane, 
and tetradecane; they grow somewhat more poorly 
on medium with tridecane, undecane, and decane; 
and they weakly assimilate diesel fuel, oil, and 
kerosene. The largest amount of biomass accumu- 
lation on paraffin for this actinomycete group is 
10.3 g/liter of medium and for the mycobacteria, 
4.5. It was observed that paraffin-oxidizing ray 
fungi of different systematic groups utilize the 
various hydrocarbons differently. Ray fungi be- 
longing to one systematic group demonstrate 
similar properties with relation to assimilation of 
hydrocarbons in the paraffin series. (Holoman- 
Battelle) 

W72-05949 


MERCURY: ITS OCCURRENCE AND EFFECTS 
IN THE ECOSYSTEM, 

Cornell Univ., Ithaca, N.Y. Ecology and Syste- 
matics Section. 

For primary bibliographic entry see Field OSB. 
W72-05952 


THE EFFECT OF INCREASED MORTALITY 
ON THE YOUNG IN A POPULATION OF 
BROOK TROUT, A THEORETICAL ANALYSIS, 
Tennessee Valley Authority, Muscle Shoals, Ala. 
Div. of Environmental Research and Develop- 
ment. 

A. L. Jensen. 

Trans Amer Fish Soc. 100 (3): 456-459. 1971. Illus. 
Identifiers: Brook, Mathematical model, Mortali- 
ty, Population, Theoretical, Trout, Young. 


The effect on yield of increasing the mortality of 
the 0 age group by 0%, 5%, 15%, 25%, 50%, and 
95% of the natural mortality is examined using a 
mathematical model for yield fitted to data on the 
Hunt Creek, Michigan, brook trout population. 
This analysis shows that even a 5% increase in 
mortality of the 0 age group, the lowest level ex- 
amined, decreased the yield of the trout fishery. 
With 50% additional mortality the population 
became extinct, even though the effect of the toxi- 
cant did not become apparent for several years.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-05954 


EFFECTS OF MULTIPLE USE ON WATER 
QUALITY OF HIGH-MOUNTAIN 
WATERSHEDS: BACTERIOLOGICAL _IN- 
VESTIGATIONS OF MOUNTAIN STREAMS, 
Montana State Univ., Bozeman. Dept. of Botany 
and Microbiology. 

D. G. Stuart, G. K. Bissonnette, T. D. Goodrich, 
and W. G. Walter. 

Applied Microbiology, Vol. 22, No. 6, p 1048-1054, 
December 1971. 6 fig, 2 tab, 15 ref. 


Descriptors: *Water quality, *Watersheds, 
*Mountains, *Bacteria, *Water pollution sources, 
*Watershed management, Coliforms, Enteric bac- 
teria, Cultures, Sampling, Nutrients, Montana, 
Recreation, Animal wastes, Streams, E. coli, 
Lumbering, Camping, Water supply, Wildlife, 
Chemical analysis, Salmonella, Pathogenic bac- 
teria, Shigella, Filtration. 
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Identifiers: Enterobacter aerogenes, Hyalite 
watershed, Mystic watershed, Proteus, 
Streptococcus faccium var durans, Streptococcus 
faecalis var liquefaciens, Streptococcus bovis. 


Bacteriological studies in 1968 and 1969 cor- 
roborated earlier findings that a municipal 


watershed which had been closed to public entry | 


since 1917 yielded water with four to six times the 
coliform count found in an adjacent mountain 
watershed open to recreational activities. 
Similarly, chemical investigations showed higher 
concentrations of most ions in water from the 
closed area. Physiological differentiation of 
coliform and enterococcal bacteria revealed 
similar types of organisms in both animal 
droppings and stream, with fecal coliforms ac- 
counting for as much as 70 percent of the coliform 
counts observed in the closed area in 1969. Open- 
ing of the closed drainage for limited recreation 
and expanded logging operations in the spring of 
1970 coincided with an unexpected decrease in 
bacterial contamination of that stream. It is postu- 
lated that these human activities drove from the 
watershed a large wild animal population which 
had contributed substantially to the previous bac- 
terial pollution. It would seem that the practice of 
closing high-mountain watersheds to public entry 
is questionable if governmental standards for 
water quality are to be met, and it also seems that 
the standards themselves should be reexamined. 
(Jefferis-Battelle) 

W72-05958 


HEAT RESISTANCE OF SPORES OF MARINE 
AND TERRESTRIAL STRAINS OF CLOSTRIDI- 
UM BOTULINUM TYPE C,’ 

Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

W. P. Segner, and C. F. Schmidt. 

Applied Microbiology, Vol 22, No 6, p 1030-1033, 
December 1971. 1 fig, 4 tab, 6 ref. 


Descriptors: *Marine bacteria, *Soil bacteria, 
*Clostridium, *Spores, *Heat resistance, Anaero- 
bic bacteria, Toxins, Pathogenic bacteria, Cul- 
tures. 

Identifiers: Clostridium botulinum type C, Lucilia 
caesar, Lucilia sericata, Survival, Culture media. 


The heat resistance of the spores of four marine 
strains (6812, 6813, 6814 and 6816) and of two ter- 
restrial strains (468 and 571) of Clostridium botu- 
linum Type C was determined in a 0.067 molal 
phosphate buffer at pH 7.0. Ten-tube replicate sets 
were inoculated (one million spores per tube) for 
each time-temperature combination used. Heating 
times were run at three or more temperatures to 
permit survival of some fraction of the inoculum. 
Survivors were recovered at 85 degrees F (30 
degrees C) in beef infusion broth containing one 
percent glucose, 0.10 percent L-cysteine 
hydrochloride and 0.14 sodium bicarbonate. D 
values (time in minutes at a specified temperature 
to cause a 10-fold reduction in count) were calcu- 
lated and tabulated for each fractional survivor 
end point after 6 months of incubation, and ther- 
mal resistance curves were constructed from those 
data. D220 (104 C) values for spores of 468 and 571 
equaled 0.90 and 0.40 min, respectively. The cor- 
responding values for spores of 6812, 6813, 6814, 
and 6816 were 0.12, 0.04, 0.02, and 0.08 min. The z 
values for the thermal resistance curves ranged 
from 9.0 to 11.5 F (5.0 to 6.2). (Holoman-Battelle) 
W72-05959 


MINIMAL GROWTH TEMPERATURE, SODI- 
UM CHLORIDE TOLERANCE, PH SENSITIVI- 
TY, AND TOXIN PRODUCTION OF MARINE 
AND TERRESTRIAL STRAINS OF CLOSTRIDI- 
UM BOTULINUM TYPE C, 

Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

W. P. Segner, C. F. Schmidt, and J. K. Boltz. 
Applied Microbiology, Vol 22, No 6, p 1025-1029, 
December 1971. 5 tab, 21 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Descriptors: *Bacteria, *Resistance, Clostridium, 
Marine bacteria, Soil bacteria, Toxicity, Anaero- 
bic bacteria, Temperature, Sodium chloride, 
Hydrogen ion concentration, Toxins, Cultures, In- 
cubation. 

Identifiers: “Clostridium botulinum type C, 
Melanogramus aeglefinus, Haddock, Culture 
media, Viable count, Biological samples. 


Minimal growth temperatures of four marine and 
two terrestrial strains of Clostridium botulinum 
type C were determined in a laboratory culture 
medium, fortified egg meat medium (FEM), and in 
ground haddock. The inoculum equaled 2,000,000 
viable spores per tube with five-tube replicate sets. 
The spores were preheated in aqueous suspension 
at 71 C for 15 min prior to inoculation to reduce 
toxin carry-over. Similar results were obtained in 
both substrates. Both the marine and the terrestrial 
strains grew at 15.6 C, but only the terrestrial 
strains grew at 12.8 C. None of the strains grew at 
10 C during prolonged incubation. The sodium 
chloride tolerance and the pH sensitivity of the 
marine and the terrestrial strains were determined 
at 30 C. The basal medium consisted of beef infu- 
sion broth. The inoculum level equaled 2,000,000 
unheated spores per replicate. Growth was in- 
hibited at salt concentrations from 2.5 to 3.0 per- 
cent. The terrestrial strains were more pH-sensi- 
tive than the marine strains. Whereas the terrestri- 
al strains failed to grow below pH 5.62, three of 
the marine strains grew at pH 5.10, but not at pH 
4.96, during extended incubation. One marine 
strain grew at pH 5.25, but not below. FEM and 
proteose peptone-Trypticase-yeast extract-glu- 
cose medium permitted the production of high 
levels of botulinum toxin among four media tested. 
Toxin produced by the marine and terrestrial 
strains showed no increase in toxicity after incuba- 
tion with trypsin. (Holoman-Battelle) 

W72-05960 


ENRICHMENT, ISOLATION, AND CULTURAL 
CHARACTERISTICS OF MARINE STRAINS OF 
CLOSTRIDIUM BOTULINUM TYPE C, 
Continental Can Co., Inc., Chicago, Ill. Metal Div. 
Research and Engineering. 

W. P. Segner, C. F. Schmidt, and J. K. Boltz. 
Applied Microbiology, Vol 22, No 6, p 1017-1024, 
December 1971. 9 tab, 28 ref. 


Descriptors: *Clostridium, *Bacteria, *Cultures, 
*Isolation, *Biochemistry, Spores, Soil bacteria, 
Fermentation, Inhibition, Sediments. 

Identifiers: Clostridium botulinum type C, Agars, 
Enrichment, Culture media. 


The cultural and biochemical characteristics are 
described for four Clostridium botulinum type C 
strains isolated from the inshore marine sediments 
along the Atlantic, Gulf of Mexico, and Pacific 
coasts of the United States. Preliminary studies in- 
volved the use of two type C terrestrial strains (468 
and 571) to screen various media in order to select 
the best media for growth and sporulation at 30 
degrees C. Of the various formulations tested, 
only egg meat medium fortified with 1 percent ad- 
ditions of yeast extract, ammonium sulfate, and 
glucose (FEM medium) gave good growth and 
satisfactory sporulation. This medium was used to 
recover the four marine type C isolates. The isola- 
tion techniques involved repeated transfer of cul- 
tures showing type C toxin in FEM medium and 
purification by a deep tube method. The medium 
used for purification was beef infusion-agar sup- 
plemented with 0.14 percent sodium bicarbonate 
and 0.1 percent l-cysteine hydrochloride. L- 
Cysteine was adopted in preference to sodium 
thioglycolate, because some lots of the latter were 
definitely inhibitory for growth. The addition of 
bicarbonate markedly increased viable spore 
counts of both the marine and terrestrial strains. 
Various cultural and biochemical characteristics 
of the marine and the terrestrial strains were com- 
pared. With the exception of some variations in 
their fermentation patterns, both groups showed 
similar characteristics. Of 23 fermentable com- 
pounds tested, the terrestrial strains attacked only 
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glucose and mannose. The marine strains fer- 
mented glucose, mannose, galactose, and ribose 
actively; dextrin, inositol, maltose, and melibiose 
were weakly fermented. (Holoman-Battelle) 
W72-05961 


COMPARISON OF SELECTIVE MEDIA FOR 
ISOLATION OF Soaeaiaiesesioen a. D 


Wadsworth General Hospital, Los ae Calif. 
Dept. of Medicine; and Wadsworth General 
oa Los Angeles, Anaerobic Bacteriology 


J. Sabbaj, V. L. Sutter, and S. M. Finegold. 
Applied Microbiology, Vol 22, No 6, p 1008-1011, 
December 1971. 2 fig, 2 tab, 6 ref. 


Descriptors: *Streptococcus, *Isolation, Cultures, 
Incubation, Bacteria, Enteric bacteria, Analytical 
techniques. 

Identifiers: *Pfizer selective enterococcus (PSE) 
agar, *Feces, *Group D streptococci, Culture 
media, Esculin, Streptococcus bovis, Streptococ- 
cus faecalis, Streptococcus faecalis var liquefa- 
ciens, Streptococcus faecalis var zymogens, 
Streptococcus faecium, Streptococcus durans, 
Streptococcus equinis, SF broth. 


Pfizer Selective Enterococcus (PSE) agar, a medi- 
um containing bile, sodium azide, and esculin, was 
evaluated for its sensitivity and selectivity for de- 
tection and enumeration of presumptive group D 
streptococci in human feces. SF broth and SF 
broth plus agar (1.5 percent), representing selec- 
tive media in common use, were studied simul- 
taneously. Presumptive group D streptococci were 
recovered on PSE agar from the feces of all 25 
normal subjects. No growth was observed in 8 per- 
cent of specimens in SF broth. No gram-negative 
organisms were recovered in any medium. PSE 
agar has the advantages of: (1) selecting out 
Streptococcus bovis, (2) earlier appearance of 
distinctive reactions, and (3) lack of requirement 
for special incubation temperature. Seven growth 
characteristics used for presumptive identification 
of the streptococci species are given along with the 
number of isolates of group D streptococci and 
other cocci isolated from human feces by the vari- 
ous culture media. Results suggest that PSE agar is 
more suitable for recovery of presumptive group 
D streptococci than the SF media, whereas SF 
media are more specific for the growth of en- 
terococci. (Jefferis-Battelle) 

W72-05962 


ECOLOGICAL INVESTIGATIONS ON THE 
PLANKTON OF THE RIVERIS RESERVOIR 
(OKOLOGISCHE UNTERSUCHUNGEN AM 
PLANKTON DER RIVERISTALSPERRE), 

Bonn Univ. (West Germany). 

H. Schnitzler. 

Archiv fur Hydrobiologie, Vol 69, No 1, p 60-94, 
August 1971. 18 fig, 17 ref. 


Descriptors: *Plankton, *Reservoirs, *Aquatic al- 
gae, *Aquatic animals, *Biomass, *Primary 


productivity, *Secondary productivity, 
Phytoplankton, Zooplankton, Eutrophication, 
Oligotrophy, Protozoa, Chlorella, Chla- 
mydomonas, Cyanophyta, Chlorophyta, 
Chrysophyta, Diatoms, Dinoflagellates, 


Scenedesmus, Rotifers, Crustaceans, Copepods, 
Nutrients, Nitrogen, Phosphorus, Ecology, Bioin- 
dicators, Water quality, Nitrates, Phosphates, 
Seasonal, Distribution patterns. 


From November 1966 to October 1968 the quantity 
and quality of the zooplankton and phytoplankton 
of the Riveris Reservoir near Trier were in- 
vestigated in relation to the abiotic factors in the 
environment. The quantity of inorganic nutrients 
coming into the reservoir was calculated from the 
results of chemical analysis of the tributaries. The 
results obtained by measuring nitrogenous and 
phosphorous compounds and oxygen qualify the 
Riveris Reservoir as an oligotrophic water. The 
phytoplankton and zooplankton species found are 
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tabulated and the seasonal distribution of the more 
common species is diagrammed. Most of the 
phytoplankton species are characteristic of 
oligotrophic waters. The biomass of the 
phytoplankton was calculated and owing to the oc- 
currence of the large Gymnodinium uberrimum 
there was from time to time in summer 1967 a com- 
paratively high total biomass which, however, 
should not necessarily be interpreted as a sign of 
incipient eutrophy. (Holoman-Battelle) 

W72-05968 


WATER QUALITY AND TROPHIC CONDITION 
OF LAKE SUPERIOR (WISCONSIN WATERS), 
Wisconsin Dept. of Natural Resources, Madison. 
D. T. Winter. 

Research Report 68, 1971. 25 p, 14 fig, 11 tab, 16 
ref. 


Descriptors: *Lake Superior, *Wisconsin, *Water 
quality, *Trophic level, *Dissolved oxygen, 
*Benthos, *Industrial wastes, *Water pollution, 
Rivers, Sampling, Nutrients, Nitrogen, 
Phosphorus, Analytical techniques, Aquatic life, 
Seston, Plankton, Sewage, Eutrophication, Water 
pollution effects, Recreation facilities, Topog- 
raphy, Chemical analysis, Turbidity, Water pro- 
perties, Sediments, Bottom sediments, Dredging, 
Nets, Chlorella, Depth, Waste water disposal, 
Nitrites, Nitrates, Water circulation, Diatoms, 
Mining, Mine wastes, Chemical wastes, Mineralo- 
gy, Industrial wastes, Chlorella, Great Lakes. 
Identifiers: Winkler method, Organic nitrogen , 
Cladophora, St Louis River, Cheguamegon Bay, 
Superior Bay, Apostle Island. 


The physical, chemical and biological conditions 
of Wisconsin waters and boundary waters in Lake 
Superior are described. Water quality and trophic 
conditions, including dissolved oxygen content, 
nutrients, nitrogen, organic nitrogen and 
phosphorus-bottom sediments, turbidity, and 
biomass were investigated at 84 sampling stations. 
Dissolved oxygen was analyzed by the azide 
modification of the Winkler method, nutrients by 
standard methods. Transparency was read on a 
Hack turbidimeter. Bottom sediments (benthic or- 
ganisms) were collected with a Petersen dredge, 
and seston with a Clark-Bumpus sampler using a 
20 mesh net with a 12.5 cm diameter. Visual obser- 
vations were made for green filamentous algae on 
rocks, and slime from fish nets was collected and 
shown to contain diatoms. Minimum dissolved ox- 
ygen concentrations were not critical for aquatic 
life except in the immediate vicinity of the Superi- 
or Fiber Products, Inc. lagoon outfall. Nitrogen 
and phosphorus concentrations were lowest in 
open waters and in the Apostle Island region, and 
transparency was highest in open waters and in the 
Apostle Island region. Though there is relatively 
little industry in the area, industrial pollution 
sources were investigated and analyzed. Pollution 
is extremely difficult to demonstrate to any extent 
in the open water of Lake Superior, and was 
shown to occur only in the immediate vicinity of 
waste discharges. Deleterious effects can only be 
demonstrated in localized areas near Superior 
Fiber-Products, Inc., E. I. Du Pont de Nemours 
and Company, and American Can Company. (Jef- 
feris-Battelle) 

W72-05969 


SUBSTITUTED DIAZENES: EFFECT ON THE 
GROWTH OF ENTEROBACTERIA AND POSSI- 
BLE USE AS SELECTIVE AGENTS FOR ISOLA- 
TION OF PSEUDOMONADS, 

Agricultural Research Service, Wyndmoor, Pa. 
Meat Lab. 

M. J. Rose, N. K. Enkiri, and W. L. Sulzbacher. 
Applied Microbiology, Vol 22, No 6, p 1141-1146, 
December 1971. 2 fig, 3 tab, 8 ref. 


Descriptors: ‘*Enteric bacteria, *Separation 
techniques, *Isolation, Cultures, E. coli, Bacteri- 
cides, Foods, Bacteria, Pseudomonas, Salmonel- 
la, Soils, Urine, Fish, Microbiology, Solubility, 
Growth rates, Soil analysis, Cultures. 


Identifiers: *Diazenes, *Diamides, *Pseudomonas 
aeruginosa, Proteus, Salmonella enteritidis, Pseu- 
domonad:, Trypticase soy broth, Culture media, 
Agars, Biological samples, Meat. 


Various diazenes were tested for use in inhibiting 
growth of certain enteric bacteria while permitting 
the growth of the pseudomonads, a frequent con- 
taminant of food. The diazene was dissolved in 
distilled water or dioxane, depending on its solu- 
bility, mixed with Trypticase soy broth (TSB), in- 
oculated with viable organisms and incubated for 
24 hours. Growth of all enterobacteria was in- 
hibited by diamid (diazene dicarboxylic acid 
bisdimethylamide) and by diazenes 22 and 155 
(from American Cyanamid Co.), and all strains of 
Pseudomonas grew. The results of the experiment 
are tabulated. Diamide was bacteriocidal for pure 
cultures of Escherichia coli, Proteus sp., and Sal- 
monella enteriditis and caused a 1 to 2 hour delay 
in the growth of Pseudomonas aeruginosa. Similar 
results were obtained on streaking plates of Tryp- 
ticase soy azar (TSA) containing diamide. TSA 
containing diamide was also used successfully to 
isolate Pseudomonas from soil, clinical urine 
specimens, fish, ground beef, ground pork, and 
ground veal. (Jefferis-Battelle) 

W72-05970 


OBSERVATIONS OF FRESHWATER PONDS 
ON CARROLL ISLAND AND GUNPOWDER 
NECK, MARYLAND, WITH EMPHASIS ON 
THE ZOOPLANKTON, 

Edgewood Arsenal, Md. Medical Research Lab. 
For primary bibliographic entry see Field OSB. 
W72-05972 


TWO COUNTING CELLS FOR THE ENU- 
MERATION OF ZOOPLANKTON MICRO- 
-CRUSTACEA, 

Wisconsin Univ., Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field OSA. 
W72-05976 


PHOTOSYNTHETIC REAERATION IN THE 
UPPER PASSAIC RIVER, 

Rutgers - The State Univ., New Brunswick, N.J. 
Water Resources Research Inst. 

For primary bibliographic entry see Field 05G. 
W72-05981 


THE EFFECT OF ALGAL CONCENTRATION, 
LUMINOUS INTENSITY, TEMPERATURE, 
AND DIURNAL CYCLE OR PERIODICITY 
UPON GROWTH OF MIXED ALGAL CUL- 
TURES FROM WASTE _ STABILIZATION 
LAGOONS AS DETERMINED ON THE WAR- 
BURG APPARATUS, 

Missouri Univ., Columbia. Dept. of Chemical En- 
gineering. 

For primary bibliographic entry see Field OSD. 
W72-06022 


THE TOXICITY OF CADMIUM TO ANAERO- 
BIC DIGESTION: ITS MODIFICATION BY IN- 
ORGANIC ANIONS, 

Water Pollution Research Lab., Stevenage (En- 
gland). 

For primary bibliographic entry see Field OSD. 
W72-06029 


EFFLUENT VARIABLES OF BLEACHED 
KRAFT PULP MILLS, 

British Columbia Research Council, Vancouver. 
For primary bibliographic entry see Field 05G. 
W72-06031 


MERCURY INHIBITION ON LIPID 
BIOSYNTHESIS IN FRESHWATER ALGAE, 
Western Washington State Coll., Bellingham, 
Washington. Dept. of Chemistry. 
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Robert S. Matson, George E. Mustoe, and S. B. 


Environmental Science and Technology, Vol 6, 
No 2, February 1972, p 158-160. 2 fig, 2 tab, 12 ref. 


Descriptors: *Algae, *Inhibition, *Lipids, Toxici- 
ty, Heavy metals, Laboratory tests, Photosynthes- 
is, Chlorophyll, Enzymes, Permeability, Water 
quality control, Water pollution effects. 
Identifiers: “Mercury, “Synthesis, Mercuric 
chloride, Methyl mercuric chloride, Ankis- 
trodesmus braunii, Euglena gracilis. 


Whole cells of specimens of unicellular algae, 
Ankistrodesmus braunii and Euglena gracilis, 
were exposed to various concentrations of inor- 
ganic mercuric and methyl mercuric chloride to 
determine if inhibition of lipid biosynthesis was 
one of the toxic effects of mercury compounds. At 
a mercuric chloride concentration of 3.5 ppm, 
chlorophyll synthesis was 98% inhibited and galac- 
tolipid synthesis was 50% inhibited in A. braunii. 
However, significant inhibition of both synthesis 
processes was detected at mercuric chloride levels 
less than 1.0 ppm. For methyl mercuric chloride, a 
2.0 ppm level inhibited 98% of chlorophyll synthe- 
sis and 85% of galactolipid synthesis. These mer- 
cury compounds were also shown to specifically 
inhibit the galactosyl transferase activity in 
Euglena chloroplasts. These results could logically 
be extended to other photosynthetic organisms, in- 
cluding phytoplankton and other species of unicel- 
lular algae. (Lowry-Texas) 

W72-06037 


THE ROLE OF BENTHIC PLANTS IN A FER- 
TILIZED ESTUARY, 

Harvard Univ., Cambridge, Mass. Lab. of Applied 
Microbiology. 

T. Waite, and R. Mitchel. 

Preprint, presented at 44th Annual Conference of 
Water Pollution Control Federation, Session 13, 
No. 1, San Francisco, California, October 5, 1971, 
17 p, 1 fig, 6 tab, 17 ref. 


Descriptors: *Nutrients, *Benthic fauna, *Benthic 
flora, *Phytoplankton, Algae, Growth rates, 
Bioassay, Dissolved oxygen, Carbon dioxide, Am- 
monia, Phosphate, Analytical techniques, 
*Photosynthesis, Carbon fixation, Eutrophication, 
Water quality control, Massachusetts, *Nutrients, 
Outlets. 

Identifiers: *Woods Hole (Mass). 


Field productivity tests were conducted using car- 
bon-14 techniques to compare phytoplankton and 
benthic plants. Test stations were chosen at vari- 
ous distances from the Woods Hole, Mas- 
sachusetts, sewage outfall. The bottom flora of the 
area generally consists of a littoral zone, and the 
productivity determinations were run only on the 
benthic algal zone or non-rooted plants. On an area 
basis the benthic plants in the littoral zone fix car- 
bon at about 40 times the rate of phytoplankton. 
Also, the water movement associated with 
estuarine or coastal areas mixed the phytoplank- 
ton diluting the effect of enrichment, but did not 
mix benthic macrophytes which were continually 
affected by enrichment. The benthic plants are 
better indicators of nutrient stimulation. It is 
proposed that the Baulep Mitscherlich equation be 
used to predict the contribution to photosynthetic 
yield of the bottome flora as a function of nutrient 
enrichment, discounting the concept of a ‘single’ 
limiting nutrient. (Morgan-Texas) 

W72-06046 


THE MECHANISM OF ACTIVATED SLUDGE 
PHOSPHATE RELEASE AND METHODS OF 
CONTROL, 

Reynolds Metals Co., Richmond, Va. 

For primary bibliographic entry see Field 05D. 
W72-06049 


FIELD STUDIES ON SEDIMENT-WATER 
ALGAL NUTRIENT INTERCHANGE 
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PROCESSES AND WATER QUALITY OF 
UPPER KLAMATH AND AGENCY LAKES, 
JULY 1967-MARCH 1969, 

Pacific Northwest Water Lab., Corvallis, Oreg. 

A. R. Gahler. 

Available from the National Technical Informa- 
tion Service as PB-207 643, $3.00 in paper copy, 
$0.95 in microfiche. Working Paper No. 66, Oc- 
tober 1969, 33 p, 1 fig, 9 tab, 6 ref, append. 
FWPCA Program 16010---10/69. 


Descriptors: *Eutrophication, Lake, *Lake sedi- 
ments, ‘Nutrients, Nitrog P ds, 
Phosphorous compounds, Hydrogen ion concen- 
tration, Conductivity, Temperature, Dissolved ox- 
ygen, Phytoplankton, Water analysis, Algal con- 
trol, Algae, Water quality, Sediment-water inter- 
faces, Oregon, Sessile algae, Cyanophyta. 
Identifiers: *Upper Klamath Lake (Ore.), Agency 
Lake (Ore.), *Oscillatora. 





Studies of algal nutrient interchange between sedi- 
ment and water under environmental conditions 
were carried out in Upper Klamath Lake, Oregon, 
from July 1967 to March 1969. Experimental 
‘pools’ of lake water in contact with the sediment 
and experimenti:: pools of water not exposed to 
the sediment were compared with the open lake 
from November 1967 to June 1968. Water quality 
measurements in Agency and Upper Klamath 
Lakes were madé to determine whether in- 
terchange processes could be observed directly in 
the water, to establish conditions for laboratory in- 
terchange tests, and to compare lake conditions 
with the experimental pools. Data were obtained 
from July 1967 to March 1969 on pH, conductivity, 
temperature, dissolved oxygen, chemical com- 
position, and phytoplankton. Interchange definite- 
ly occurred when Oscillatora floated to the lake 
surface with attached sediment which contained 
soluble nitrogen and phosphorus compounds. A 
plastic-bottomed pool of water not exposed to 
sediment exhibited higher oxygen content under 
the ice and had less phytoplankton growth in 
spring than the pools exposed to sediments. The 
effects of gas evolution, wind, currents, fish, boat- 
ing, benthos, diffusion, etc., on the shallow lakes 
was not quantitatively determined, but it seems 
quite probable that anything that stirs the sediment 
causes interchange of nutrients. (Also see W72- 
06052) 

W72-06051 


INTERIM REPORT, UPPER KLAMATH LAKE 
STUDIES OREGON, 

Federal Water Pollution Control Administration, 
Corvallis, Oreg. Pacific Northwest Water Lab. 
W.E. Miller, and J.C. Tash. 

Available from the National Technical Informa- 
tion Service as PB-207 640, $3.00 in paper copy, 
$0.95 in microfiche. Water Pollution Control 
Research Series, Publication WP-20-8, September 
1967, 37 p, 3 ref, 14 tab, 30 ref. FWPCA Program 
16010---09/67. 


Descriptors: *Eutrophication, Lakes, Lake sedi- 
ments, Algal control, *Nutrients, Algae, Benthic 
fauna, Chemical analysis, Sessile algae, *Primary 
productivity, Oregon, Cyanophyta. 

Identifiers: *Upper Klamath Lake (Ore.), 
*Aphanizomenon flos-aquae, *Carbon-14 mea- 
surements. 


The water quality in Upper Klamath Lake 
watershed during the period March 1965 to April 
1966 is defined. The sources of algal nutrients and 
other constituents in water flowing into and out of 
Upper Klamath Lake are identified and the quanti- 
ty of these constituents is compared in pristine 
streams, canals, rivers, agricultural drainage, and 
springs. Chemical analyses were made of algae, 
lake sediment and bottom fauna samples. Algal 
species were identified and measured; during the 
period of the study Aphanizomenon flos-aquae 
represented about 90-99 percent of the total algal 
crop during the summer. Limiting nutrient studies 
using the isotope Carbon-14 to measure variations 
in primary productivity were conducted in situ and 
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in the laboratory; data from these studies were dif- 
ficult to interpret. (See also W72-06051) 
W72-06052 


THE RESPONSE OF MACROBENTHOS TO IR- 
RIGATION RETURN WATER, 

Robert S. Kerr Water Research Center, Ada, 
Okla 


Douglas Kreis, and William Johnson. 

Journal Water Pollution Control Federation, Vol. 
40, No. 9, p 1614-1621, September 1968, 3 fig, 2 
tab, 7 ref. 


Descriptors: *Return flow, *Mayflies, *Caddis- 
flies, *Benthos, *Larvae, *Bloodworms, *An- 
nelids, *Irrigation water, Agricultural runoff. 
Identifiers: Klamath River (Calif), Klamath River 
(Ore), Lost River (Calif), Lost River (Ore). 


Macrobenthos communities of the Lost and 
Klamath Rivers of Oregon and California were 
surveyed to determine the response of benthic 
macroinvertebrates to irrigation return water. Lost 
River macrobenthos populations changed from as- 
sociations of mayfly nymphs, and caddisfly and 
beetle larvae to associations of bloodworms and 
annelids. These changes were related to 
downstream increases in irrigation return water. 
Decreases in mayfly nymphs, caddisfly larvae, 
and scud populations, and increases in blood- 
worms and annelid populations were noted 
downstream from a large agricultural drain in the 
Klamath River. (Skogerboe-Colorado State) 
W72-06105 


RESPONSE OF PROTOZOANS TO DETER- 
GENT-ENZYMES, 

Virginia Polytechnic Inst. 
Blacksburg. Dept. of Biology. 
John Cairns, Jr., Tim Beamer, Sharon Churchill, 
and Jeanne Ruthven. 

Hydrobiologia. 38 (2): 193-205. 1971. Illus. 
Identifiers: Axion, Detergent, Enzymes, 
Paramecium-Caudatum, Pollution, Protozoans, 
Toxicity. 


and State Univ., 


These studies were divided into 2 parts: time until 
death curves in which Paramecium caudatum 
Ehrenberg was exposed to selected concentrations 
of the detergent-enzyme Axion, and exposure of 
fresh-water portozoan communities to selected 
concentrations of Axion. The former were carried 
out in test tubes, the latter in plastic troughs with a 
constantly flowing fluid. Both types of bioassays 
were carried out with filtered water from Douglas 
Lake, Michigan, at a temperature of about 25 
degrees C. One hundred percent of an exposed 
population of P. caudatum was killed in 20 to 30 
min. at a concentration of 100 ppm of Axion. No 
appreciable change in the controls was noted dur- 
ing these tests. The bioassays with fresh-water 
protozoan communities were carried out in plastic 
troughs with a constant flow of Douglas Lake 
water. During the exposure period the lake water 
flow was stopped and a flow of Axion solution was 
substituted for approximately 3 hr. After this ex- 
posure period lake water flow was restored. The 
number of species was determined before and at 
intervals following exposure. Appropriate controls 
were maintained. A 3 hr exposure to 56 ppm (in- 
troduced concentration) of Axion caused a 35 per- 
cent reduction in the number of species in less 
than 5 hours with recovery to the original number 
in approximately 145 hr, a 3 hr exposure to 75 ppm 
caused a 54% reduction in number of species in 
less than 5 hr with recovery to the original number 
in approximately 240 hr; 100 ppm produced a 55% 
reduction with recovery in approximately 200 hr; 
125 ppm produced a 48% reduction with recovery 
in approximately 148 hr; 200 ppm caused a 78% 
reduction with recovery in about 140 hr. Response 
patterns vary as do those of bioassays with single 
species. However, it is important to note that each 
test community had different types of species 
present, and it is quite likely that some communi- 
ties had a higher percentage of sensitive species 
than others. Since this variation also occurs in na- 
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ture the tests are probably representative of the 
differences that exist when natural communities 
are exposed to wastes. Variation in control troughs 
was less than plus or minus 10% in the number of 
species.--Copyright 1971, Biological Abstracts, 


Inc. 
W72-06107 


THE DISTRIBUTION, ABUNDANCE AND LIFE- 
-HISTORIES OF STONEFLIES (PLECOPTERA) 
AND MAYFLIES (EPHEMEROPTERA) IN A 
BRITISH RIVER, WARMED BY COOLING- 
-WATER FROM A POWER STATION, 

Central Electricity Generating Board, Leatherhad 
(England). Central Electricity Research Labs. 

T. E. Langford. 

Hydrobiologia. 38 (2): 339-376. 1971. Illus. Map. 
Identifiers: Abundance, British, Cooling, Distribu- 
tion, Ephemeroptera, Histories, Life, Mayflies, 
Plecoptera, Power, River, Station, Stoneflies. 


In connection with a long-term project dealing 
with the ecological effects of heated effluents on 
British rivers, this study was made to measure the 
tolerance of a number of Ephemeroptera and 
Plecoptera species to different temperature ranges 
in different life history stages. All evidences in- 
dicate that the heated effluent from Ironbridge ‘A’ 
has no significant effect on the distribution and 
ecology of any of the species studied.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06108 


MANUAL OF ANALYTICAL TOXICOLOGY. 
For primary bibliographic entry see Field OSA. 
W72-06125 


BIOLOGICAL MAGNIFICATION AND 
DEGRADATION OF DDT AND ALDRIN BY 
FRESHWATER INVERTEBRATES, 

Bureau of Sport Fisheries and Wildlife, Columbia, 
Mo. Fish-Pesticide Research Lab. 

For primary bibliographic entry see Field 05B. 
W72-06134 


THE ECOLOGIC IMPACT OF THE INTERAC- 
TIONS AMONG MICROORGANISMS AND 
AQUATIC CONTAMINENTS IN LAKE ERIE, 
PHASE I AND PHASE II, 

Ohio State Univ., Columbus. Water Resources 
Center. 

R. M. Pfister, P. R. Dugan, J. I. Frea, and C. I. 
Randles. 

Available from the National Technical Informa- 
tion Service as PB-207 758, $3.00 in paper copy, 
$0.95 in microfiche. Ohio Water Resources 
Center, Columbus, November 1971. 93 p, 17 fig, 6 
tab, 67 ref. OWRR B-013-OHIO (4) and B-018- 
OHIO (1). 


Descriptors: *Lake Erie, Gas chromatography, 
*Chiorinated hydrocarbon pesticides, Particle 
size, Histograms, Pesticides, Microenvironment, 
Micrcorganisms, Lakes, *Bacteria, Clay minerals, 
*Aldrin, Endrin, DDT, Lake sediments, *Colloids. 


Microparticulates suspended in Lake Erie were 
harvested and separated using gradient centrifuga- 
tion. Fractions examined using a gas chromato- 
graph and thin-layer chromatography demon- 
strated a variety of chlorinated hydrocarbon pesti- 
cides in association with each one. In water where 
the level of pesticides may be difficult to detect 
this technique may be of significance. Floc form- 
ing bacteria isolated from the lake will adsorp and 
concentrate the pesticide aldrin from such col- 
loidal suspensions. This may be important in for- 
mation of contemporary sediments with respect to 
the microenvironment in the sediment. The 
microparticulates influence biological reactions 
and their effect on several microbial systems has 
been documented. The size, density and distribu- 
tion of colloidal microparticulates in Lake Erie 
vary somewhat but with a definite range with a 
median about 0.1 micromillimeters. There was 
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evidence to suggest that different pesticides may 
be associated with different fractions based upon 
size density relationships. A survey of the reaction 
of 151 bacterial cultures to three pesticides 
revealed an extremely varied response. Some cul- 
tures were severely inhibited while many were 
stimulated to grow. 

W72-06136 


A SYSTEM ANALYSIS OF THE WESTERN 
BASIN OF LAKE ERIE, REPORT OF 
RESEARCH COMPLETED TO SEPT. 30, 1971, 
Ohio State Univ., Columbus. Water Resources 
Center. 

For primary bibliographic entry see Field 05G. 
W72-06137 


DISTRIBUTION OF FLUORINE IN WATERS OF 
STEPPE LANDSCAPES OF KAZAKHSTAN IN 
CONNECTION WITH ENDEMIC FLUOROSIS 
(OSOBENNOSTI RASPREDELENIYA FTORA V 
VODAKH STEPNYKH LANDSHAFTOV 
KAZAKHSTANA Vv SVYAZI Ss EN- 
DEMICHESKIM FLYUOROZOM), 

Moscow State Univ. (USSR). Kafedra Geografii 
Pochv i Geokhimii Landshaftov. 

For primary bibliographic entry see Field OSB. 
W72-06143 


PHOSPHATE AND TURBIDITY CONTROL BY 
FLOCCULATION AND FILTRATION, 
Wahnbachtalsperrenverband, Siegburg (West Ger- 
many). 

For primary bibliographic entry see Field OSF. 
W72-06201 


STATEMENT OF NATHANIEL P. REED (EN- 
VIRONMENTAL CONSEQUENCES OF 
STREAM CHANNELIZATION), 

Department of the Interior, Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06213 


MEASUREMENT OF METHANE, N-BUTANE 
AND CARBON DIOXIDE IN AQUEOUS SOLU- 
TION, 

Toronto Univ. (Ontario). Dept. of Chemical En- 
gineering and Applied Chemistry. 

For primary bibliographic entry see Field OSA. 
W72-06253 


EUTROPHICATION, 
AND PREDICTED CHANGES 
QUALITY IN LAKE MICHIGAN, 
Michigan Univ., Ann Arbor. 
Research Div. 

Claire L. Schelske, and Eugene F. Stoemer. 
Science. 173 (3995): 423-424. 1971. Illus. Map. 
Identifiers: Algal, Depletion, Eutrophication, 
Lake Michigan, Pollution, Predicted, Silica. 


SILICA DEPLETION, 
IN ALGAL 


Great Lakes 


Accelerated eutrophication stimulated by pollu- 
tion inputs is causing silica depletion in the surface 
waters of Lake Michigan during summer stagna- 
tion. Limitation of the reproduction of the 
presently dominant phytoplankton organisms, 
which require silica, may lead to drastic and, on 
the whole, undesirable changes in the ecosystem.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-06257 


CONTINUOUS SYSTEM MODELS OF OXYGEN 
DEPLETION IN A EUTROPHIC RESERVOIR, 
Oklahoma State Univ., Stillwater. Dept. of 
Chemistry. 

L. P. Varga, and C. P. Falls. 

Environmental Science and Technology, Vol. 6, 
No. 2, p 135-151, February 1972. 9 fig, 15 tab, 7 
ref. 


Descriptors: *Mathematical models, *Eutrophica- 
tion, *Dissolved oxygen, Reservoir, Oklahoma, 


Impoundment, Flow rates, Linear 

Dissolved solids, Aeration, Hydrogen ion concen- 
tration, Water quality, Bottom sediments, Diffu- 
sion. 

Identifiers: Keystone Reservoir, Depth axis 
model, Triangular matrix model, Branched com- 
partment model, Arkansas River, Cimarron River. 


Studies of Keystone Reservoir in Oklahoma have 
indicated that both natural and cultural eutrophica- 
tion may be a problem in the future. To better 
combat the problem of high oxygen loss in this 
reservoir, several classes of mathematical simula- 
tion models were tested in studies to relate the ex- 
perimental DO concentrations to the parameters 
of eutrophication. All the models duplicated some 
aspect of Keystone’s high oxygen loss. The results 
are presently being used in time-dependent studies 
of compartment models with nonlinear transfer 
coefficients. One class of simulation model com- 
bined the features of mass transport by diffusion 
or turbulent transport, the measured flow rates in 
the impoundment, and chemical reaction rates in a 
series of special solutions to an equation. Based on 
the experimental DO levels in the reservoir, the 
transfer coefficients or overall reaction rate con- 
stants were determined for the reaction between 
dissolved organic matter and dissolved oxygen for 
both first-and second-order kinetics under both 
steady-state and time-dependent conditions, and 
in two space coordinates. These models compared 
favorably with deterministic compartment models 
with first-order kinetics in their ability to predict 
the assimilative capacity of a reservoir. (Mortland- 
Battelle) 

W72-06259 


DYNAMICS OF MAJOR IONS ON SOME PER- 
MANENT AND SEMI-PERMANENT SALINE 
SYSTEMS, 

North Dakota Univ., Grand Forks. Dept. of Biolo- 


gy. 
For primary bibliographic entry see Field 02H. 
W72-06263 


ASSIMILATION BY HIGHER PLANTS OF AT- 
MOSPHERIC NITROGEN FIXED BY BLUE- 
-GREEN ALGAE, 

Kirovskii Selskokhozyaistvennyi Institut (USSR). 


Mikrobiologiya, Vol. 38, No. 6, p 928-931, 
November-December 1969. 3 tab, 17 ref. 


Descriptors: *Plants, ‘*Nitrogen fixation, 
*Nutrient requirements, *Absorption, Barley, 
Agronomic crops, Nitrogen, Cultures, 
Radioisotopes, Tracers, Ecosystems, Crop 


production, Atmosphere, Spectrography, Fertil- 
izers, Soil treatment, Radioactivity techniques. 
Identifiers: Nostoc muscorum, Anabaena cylin- 
drica, Nitrogen radioisotopes, Cenosis, Nitrogen- 
15. 


The blue-green algae Nostoc muscorum and 
Anabaena cylindrica, when placed in a chamber 
with an atmosphere of molecular nitrogen contain- 
ing nitrogen-15, become enriched in the isotopic 
tracer. Barley plants can assimilate algal nitrogen 
that originally entered the ecosystem from the at- 
mosphere. However, algal decomposition 
products are assimilated better than the extracellu- 
lar products released by viable algae. Five cultures 
of nitrogen-fixing algae satisfied from 4.1 to 5.8 
percent of the nitrogen requirement of 21-day bar- 
ley plants. The degree of mobilization of the 
tagged atmospheric nitrogen absorbed by the algae 
differed in different structures, amounting to 14.4 
percent for N. muscorum 21, 28.3 percent for N. 
moscorum 44, and 40.0 percent for A. cylindrica. 
Joint cultivation of algae and higher plants leads to 
increased root-system growth in the latter. This is 
due to an improvement in nitrogen-nutrition condi- 
tions and to the action of the physiologically active 
compounds synthesized by the algal cenosis. (Jef- 
feris-Battelle) 

W72-06264 
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MALONATE DULCITOL LYSINE IRON AGAR - 

A NEW DIFFERENTIAL MEDIUM FOR THE 

IDENTIFICATION OF SALMONELLA SUB- 
GENERA 


I-W, 
ae State Dept. of Agriculture, Salem. Lab. 
Services. 
J. R. Stroup. 
Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 214-218, January 1972. 
3 tab, 10 ref. 


Descriptors: *Salmonella, E. coli, Aerobic bac- 
teria, Cultures, Isolation, Shigella, Biochemistry, 
Hydrogen sulfide, Foods. 

Identifiers: *Differential media, *Malonate dul- 
citol lysine iron agar, *Triple sugar iron agar, 
Selective media, Agars, Malonate, Biochemical 
tests, Dulcitol, Lysine iron agar, Enterobac- 
teriaceae, Shigella flexneri, Biological samples, 
Sample preparation, Salmonella SGI, Salmonella 
SGII, Salmonella SGIII, Salmonella senftenberg, 
Salmonella paratyphi A, Salmonella typhi, Sal- 
monella pullorum, Salmonella choleraesuis, 
Citrobacter, Proteus rettgeri, Proteus mirabilis, 
Klebsiella pneumoniae, Culture media. 


A new differential medium, malonate dulcitol 
lysine iron agar, containing malonate, dulcitol, L- 
lysine, and an H2S indicating system differentiates 
the subgenera of Salmonella on the basis of the 
malonate and dulcitol reactions. L-lysine is incor- 
porated to confirm lysine decarboxylase activity 
for dulcitol-positive subgenus I cultures. Since it is 
a near minimal medium, it is advantageous to in- 
oculate triple sugar iron or lysine iron agar slants 
in parallel with the new medium to act as a source 
of cells for ‘O’ group serology and to avoid 
missing aberrant biochemical types. Although a 
few atypical reactions were noted, all of the 35 
typical Salmonella of subgenera I-III tested were 
typical on malonate dulcitol lysine iron agar medi- 
um. Triple sugar iron agar can be considered as 
giving a presumptive test for Salmonella. How- 
ever, as it does not differentiate the subgenera, 
this distinction must be made when the results of 
in-depth biochemical tests are known. As the sub- 
genera can be differentiated on the basis of 
malonate and dulcitol reactions, the new medium 
should allow for the presumptive identification of 
Salmonella subgenera at least 24 hr earlier than is 
now possible with conventional procedures. 
(Holoman-Battelle) 

W72-06265 


THE BEHAVIOR OF CHLORELLA PYRE- 
NOIDOSA IN STEADY STATE CONTINUOUS 
CULTURE 

California Univ., Berkeley. Lawrence Radiation 


Lab. 

J. N. Dabes, C. R. Wilke, and K. H. Sauer. 
Available from the National Technical Informa- 
tion Service as UCRL-19958, $3.00 in paper copy, 
$0.95 in microfiche. August 1970. 184 p, 43 fig, 3 
tab, 138 ref. 


Descriptors: *Algae, *Cultures, Photosynthesis, 
Biomass, Light intensity, Growth rates, Mathe- 
matical models, Water temperature, Water quali- 
ty, Carbon dioxide, Hydrogen ion concentration, 
Carbon, Oxygen, Nitrogen, Hydrogen, Primary 
productivity, Respiration, Plant physiology, 
Nutrients, Nitrates, Sulfates, Phosphates, 
Chlorides, Borates, Absorbance. 

Identifiers: DNA, Chlorophyll a, Chlorella pyre- 
noidosa, Spirogira, Chlorella ellipsoidea, RNA, 
Chlorophyll b, Ashing, Laboratory techniques. 


The growth of Chlorella pyrenoidosa in steady 
state continuous culture was never limited by 
CO2, minerals, pH, or temperature. The effects of 
the two remaining independent variables, specific 
growth rate and incident light intensity, on algal 
biomass productivity and algal physiology were 
examined. It was found that optimum algal 
biomass productivity was obtained at a specific 
growth rate of approximately 1.6 day, when the in- 
cident light intensity was 8.05 mw/sq cm. This op- 
timum specific growth rate is not expected to 
change significantly as a function of incident light 
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intensity. Total chlorophyll content, chlorophyll 
a/chlorophyll b ratio, light saturated rate of 
photosynthesis, dark respiration rates, and RNA 
content were strong functions of specific growth 
rate. On the other hand, maximum quantum effi- 
ciency, light saturated rate and maximum quantum 
efficiency of the quinone Hill reaction, and DNA 
content changed little, if at all, as a function of 
specific growth rate. A mathematical expression 
for the light response curve of photosynthesis was 
formulated and a mathematical model for the per- 
formance of optically dense algal systems, which 
are of interest for the mass culture of algae, is 
presented. This model differs from previous 
models, since it uses the above-mentioned light 
response curve to describe the local rate of 
photosynthesis and also counts for changes in the 
physiology of the algae. (Mortland-Battelle) 
W72-06274 


IMPROVEMENT AND APPLICATION OF 
BENTHIC ALGAL ISOTOPE PRODUCTIVITY 
MEASURING METHODS, 

Hawaii Univ., Honolulu. Dept. of Botany. 

M. S. Doty. 

Available from the National Technical Informa- 
tion Service as UH-235-P-4-5, $3.00 in paper copy, 
$0.95 in microfiche. June 1971. 94 p, 12 fig, 14 tab, 
51 ref. Cont. No. AT (04-3)-235. 


Descriptors: *Marine algae, *Benthic flora, *Pri- 
mary productivity, *Energy conversion, Standing 
crop, Chlorophyta, Cyanophyta, Rhodophyta, 
Phaeophyta, Carbon radioisotopes, Marine fish, 
Instrumentation, Absorption, Sediment discharge, 
Regression analysis, Biomass, Methodology, 
Reefs, Sampling, Oxygen, Temperature, Light, 
Waves (Water), Phytoplankton, Limestones, Gas- 
tropods, Mollusks, Invertebrates, Crabs, 
Photosynthesis, Marine animals, Benthic fauna, 
Pacific Ocean, Respiration, Radioactivity 
techniques, Reproduction, Absorption, Carbon, 
Tracers. 

Identifiers: Seaweeds, Aphids, Sponges, Carbon- 
14. 


There is need for a quantification of the different 
factors that cause variatior. in benthic algal popu- 
lations and the passage of energy and materials 
through them. A review of three years’ work on 
the roles of a algae (primary productivity, 
, limestone production) in the 
Tropical Pacific is given. The work carried out in 
the 3-year period included (1) techniques for elu- 
cidating the roles of benthic algae; (2) quantitative 
descriptions of the algal crops, their components, 
and composition, as well as productivity; and (3) 
determinations of standing crop or biomass (C), 
primary production or photosynthesis (P), respira- 
tion and reproduction (R), and losses to the algal 
crop (D). New techniques have been developed 
and applied for radioisotopic analyses (for exam- 
ple, radioactive tracer and chemical oxygen 
productivity measurement), and instrumentation 
for radiation and other measurements has been ac- 
cumulated. Tabulated and graphic data include ef- 
fects of temperature, light, and wave action on 
standing algal crop, statistics dealing with crop 
variations, primary productivity, reduced oxygen 
in relation to primary productivity, uptake and 
utilization of radiocarbon, and algal-animal as- 
sociations. Some of the included research reports 
are ‘Physical Factors in the Production of Tropical 
Benthic Marine Algae’, ‘Abrasion by Water-Borne 
Sediments as an Error Producing Factor in the 
Measurement of Diffusion Gradients Through Dis- 
solution of Calcium Sulfate’, ‘The Effect of Ox- 
ygen Concentration on Productivity Measure- 
ment’, ‘Benthic Algal Productivity Measurements 
Correlated with Standing Crop Harvests’. 
(Holoman-Battelle) 

W72-06283 





THE ROLE OF SEDIMENTS IN EUTROPHICA- 
TION -- A PRELIMINARY STUDY, 

Illinois Univ., Urbana. Water Resources Center. 
C. A. Moore, and M. L. Silver. 
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Available from the National Technical Informa- 
tion Service as PB-207 785, $3.00 in paper copy, 
$0.95 in microfiche. Illinois Water Resources 
Center. Report No. 50, 1972. 96 p, 12 fig, 29 tab, 
300 ref. OWRR A-047-ILL (1). 


Descriptors: *Eutrophication, “Lake beds, 
“Phosphates, *Sediment-water interfaces, *Great 
Lakes, “Nutrients, *Lake sediments, Lakes, *Dis- 
tribution patterns, Soils. 


Results are presented of an extensive literature 
survey concerning the distribution of nutrients in 
waters and sediments and mechanisms for describ- 
ing the mobility of phosphate nutrients in aquatic 
systems. The horizontal and vertical distribution 
of nutrients for Great Lakes waters in other U.S. 
as well as foreign lakes and rivers is presented. 
Phosphate nutrient mobility mechanisms are or- 
ganized in a single table based upon two types of 
transformations: special and chemical. Twenty- 
four possible types of transformation categories 
are employed based upon the organic or inorganic 
form of the phosphate itself and the organic or in- 
organic type of spatial domain in which the 
phosphate is located. A laboratory technique to aid 
in the study of the hydrodynamic transport of 
phosphates in saturated soils is described. The 
technique is based upon a modification of the one 
dimensional consolidation test and employs 
radionucleid tracers. Typical test results are 
presented, though the complete study of the 
phenomenon is the subject of a subsequent project 
in progress. 

W72-06286 


EFFECTS OF ELEVATED TEMPERATURE ON 
JUVENILE COHO SALMON AND BENTHIC IN- 
VERTEBRATES IN MODEL STREAM COMMU- 


NITIES, 
Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 


Ronald A. Iverson. 
Ph.D., Thesis, June 1972. 98 p, 24 fig, 8 tab, 36 ref, 
5 append. OWRR-B-012-ORE (2). 


Descriptors: *Heated water, Thermal pollution, 
Aquatic life, *Salmon, Food chains, Fish 
reproduction, Water pollution effects. 

Identifiers: *Coho salmon, Benthic invertebrates. 


Reduced growth rates of coho salmon in a heated 
as compared to a control stream probably resulted 
from effects of temperature on the invertebrate 
food supply as well as from direct effects of tem- 
perature on the coho in raising their standard 
metabolic rates so that energy available for growth 
was reduced. Winter growth rates of coho in the 
heated stream were generally higher than in the 
control, probably as a result of an increase in ap- 
petite with increased temperature. Winter growth 
rates of the 1969 year class were high, probably 
because yound coho fry were available as food. 
Winter growth rates of coho of the 1970 year class, 
which had a more natural food supply, were low in 
both streams. The insect fauna of the Oak Creek, 
Oregon area is probably adapted to cool water 
temperatures, and this adaptation presumably con- 
tributed to the reduced insect production in the 
heated model stream. If heat-tolerant species of in- 
sects were present in or able to migrate into a 
stream receiving a heated effluent, the simplica- 
tion of the invertebrate fauna caused by the ther- 
mal pollution might increase the amount of food 
available to the top carnivore. (Buckley-Oregon) 
W72-06293 


FIELD ASSESSMENT OF N2-FIXATION BY 
LEGUMES AND BLUE-GREEN ALGAE WITH 
THE ACETYLENE REDUCTION TECHNIQUE, 

Wisconsin Univ., Madison. Dept. of Biochemistry. 
T. H. Mague. 

Ph.D. Thesis, 1971. 177 p, 17 fig, 10 tab, 67 ref. 
OWRR B-024-WIS (2). 


Descriptors: ‘*Nitrogen fixation, *Analytical 
techniques, *Legumes, *Crops, *Eutrophication, 
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Effects of Pollution—Group 5C 


*Lakes, *Gas a samen’ done 


Lakes, Water polltion effect, _, 

Identifiers: Light intensity, *Nodules, Lake Men- 

ya ox Trout Lake, Green Bay (Wis), 
lene reduction analysis. 


The nitrogen-fixing — system present in 
nitrogen-fixing organisms has previously been 
shown to reduce acetylene to ethylene in 
stoichiometric amounts. The relatively simple 
equipment required for the assay has allowed ex- 
tensive studies of nitrogen-fixation in the field. 
The acetylene reduction analysis on twenty 
samplings from Lake Mendota, Wisconsin 
revealed two peaks to N2-fixing activities which 
were associated with the presence of filamentous 
heterocystous blue-green algae. Also, the trophic 
levels of four northern Wisconsin lakes were 
defined in terms of the rates of acetylene reduc- 
tion. Samples collected from Lakes Superior, Hu- 
ron, and Michigan in September 1970 showed 
practically no acetylene reduction; whereas, varia- 
tions were found in samples collected from dif- 
ferent reaches of Green Bay of Lake Michigan. 
Diurnal variations in acetylene reduction rates by 
soybean nodules excised every hour from field- 
grown plants were dependent both on light intensi- 
ty and air temperature. After sunset, acetylene 
reduction rates of over one-half the maximum 
daylight rate were observed. These experiments 
demonstrated the suitability of the acetylene 
reduction assay for following changes in rates of 
N?2-fixation by nodulated legumes in the field and 
by blue-green algae in lakes. In addition, the assay 
served to define various trophic levels of lakes and 
to locate zones of eutrophication in the Great 
Lakes. (Burris- Wisconsin) 

W72-06294 


LEPTOSPIRES IN FINGER-NAIL CLAMS, 
Ontario Veterinary Coll., Guelph. 

Barbara F. Kingscote. 

J Wildl Dis. 7 (3): 178-185. 1971. Illus. 

Identifiers: Clams, Deer, Fingernail, Leptospira- 
biflexa, Leptospira-interrogans-pomona, Lep- 
tospira-semaranga, Leptospires, Sphaerium. 


Clams of the Genus Sphaerium were collected on 
an island where Leptospira interrogans serotype 
pomona infection was enzootic in deer. Lep- 
tospires were isolated from both dry, estivating 
and aquatic, active clams. The isolates did not 
resemble parasitic leptospires antigenically, and 
they did not produce disease in gerbils. Clams 
excreted leptospires into water. Uninfected clams 
collected from a different source were exposed to 
serotype pomona in their aquarium. Serotype 
pomona was recovered from the water after 2 
days. Leptospires isolated from fluid in the mantle 
cavity, digestive gland, and other tissues of the 
clams appeared to be antigenically different from 
L. pomona and from each other, and to resemble 
serotype biflexa Patog I, serotype semaranga, and 


. a New England strain of water leptospire. It is 


possible that the molluscan environment modified 
the expression of genes directing the structure of 
surface antigens of serotype pomona, and that this 
modification was stable.--Copyright 1971, Biologi- 
cal Abstracts, Inc. 

W72-06304 


DETERMINATION OF TRACE AMOUNTS OF 
MERCURY IN FISH TISSUES: RESULTS OF A 
NORTH AMERICAN CHECK SAMPLE STUDY, 
Fisheries Research Board of Canada, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field OSA. 
W72-06305 


THE SUSPENSION AND _ SINKING OF 
PHYTOPLANKTON IN THE SEA, 

Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

For primary bibliographic entry see Field OSB. 
W72-06313 
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NUCLEAR POWER AND ENVIRONMENTAL 
POLLUTION, 

Australian Atomic Energy Commission, Coogee. 
For primary bibliographic entry see Field 0SB. 
W72-06316 


BIOENVIRONMENTAL AND RADIOLOGICAL- 
-SAFETY FEASIBILITY STUDIES; ATLANTIC- 
-PACIFIC INTEROCEANIC CANAL. 

Battelle Memorial Inst., Columbus, Ohio. 

For primary bibliographic entry see Field 05G. 
W72-06320 


BASIC RESULTS OF THE WORK ON 
DEVELOPMENT OF THE RADIATION SAFETY 
SYSTEM IN THE USSR, 

Ministerstvo Zdravookhraneniya SSSR, Moscow. 
A. I. Burnazyan, S. M. Gorodinsky, L. A. Ilin, V. 
M. Kozlov, and A. N. Marei. 

Available from the National Technical Informa- 
tion Service as A/CONF.49/P/429, $3.00 in paper 
copy, $0.95 in microfiche. Prepared for the 4th 
United Nations International Conference of the 
Peaceful Uses of Atomic Energy, Geneva, Swit- 
zerland, Sept. 6-16, 1971. June 1971. 6 tab. 


Descriptors: *Radiation, *Radioactivity, 
*Radioactivity effect, *Water pollution, *Air pol- 
lution, ‘*Soil contamination, *Safety, Public 
health, Toxicity, Water pollution sources, 
Biochemistry, Biology, Regulation. 

Identifiers: Codes and standards, Guide, Concen- 
tration. 


A wide system of experimental studies and clinical 
observations made it possible to determine main 
biological action mechanisms of ionising radiation 
in the living organism. A great number of in- 
vestigations was devoted to the study of accumu- 
lation and elimination kinetics of radioactive sub- 
stances, the study of reactions and biochemical 
changes in the body and deteriorations in the func- 
tional state of tissues and organs due to the action 
of ionising radiation. These experimental and 
theoretical studies were successfully used for the 
development of maximum permissible levels of 
ionising radiation and maximum permissible intake 
of radioactive material into the body. (Houser- 
ORNL) 

W72-06323 


ENVIRONMENTAL RADIATION, 
PRESENT, AND FUTURE, 

Argonne National Lab., II. 

For primary bibliographic entry see Field OSB. 
W72-06324 


PAST, 


RADIOACTIVE WASTE MANAGEMENT IN 
RELATION TO THE ENVIRONMENT, 

Allied Chemical Corp., Idaho Falls, Idaho. 

For primary bibliographic entry see Field OSB. 
W72-06325 


THE SIGNIFICANCE OF TRITIUM RELEASE 
TO THE ENVIRONMENT, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field OSB. 
W72-06327 


SOURCE MAP DEVELOPMENT FOR USE IN 
PREDICTING RADIOLOGICAL EFFECTS OF 
NUCLEAR FACILITY OPERATIONS, 

Hanford’ Engineering Development Lab., 
Richland, Wash. 

K. R. Wise. 

Available from the National Technical Informa- 
tion Service as HEDL-SA-276, $3.00 in paper 
copy, $0.95 in microfiche. For presentation at the 
Pacific Northwest Internal Section of Air Pollu- 
tion Control Meeting at Calgary, Alberta, Canada, 
Nov. 22, 1971. 37 p. 


Descriptors: ‘Nuclear reactors, ‘*Effluents, 
*Radioactivity, *Radioactivity effects, *Model 
studies, “Computer models, Mathematical 
models, Research and development, Population, 
Air pollution, Water pollution, Water pollution 
sources, Food chains, Path of pollutants. 
Identifiers: Concentration, Population exposure, 
Dose calculation. 


This is the first half of a two-part paper describing 
the development of a computer model for estimat- 
ing the radiological effects on man of operating 
nuclear facilities in the year 2000. Such a model 
could be applied to predicting the effects of any 
pollutant or source type. The effects of a develop- 
ing nuclear power economy is difficult to appraise, 
particularly because of the many food pathways 
various radionuclides will follow in reaching the 
receptor. Models for other pollutants might 
require less emphasis in this area and more empha- 
sis in the area of atmospheric interactions. A 
model such as this can be used for examining the 
sensitivity of pollutant effects to siting and waste 
treatment systems modifications as well as helping 
to quantify the relative importance of factors used 
in the analysis which have some uncertainty as- 
sociated with their values. (Houser-ORNL) 
W72-06332 


EXPERIENCE DEVELOPED IN MONITORING 
AND CONTROL OF RADIATION IN THE 
U.A.R., 

Atomic Energy Establishment, Cairo (Egypt). 

For primary bibliographic entry see Field OSB. 
W72-06336 


HERMES - A DIGITAL COMPUTER CODE FOR 
ESTIMATING REGIONAL RADIOLOGICAL 
EFFECTS FROM THE NUCLEAR POWER IN- 
DUSTRY, 

Hanford __ Engineering 
Richland, Wash. 

J. F. Fletcher, and W. L.. Dotson. 

Available from the National Technical Informa- 
tion Service as HEDL-TME71-168, $6.00 in paper 
copy, $0.95 in microfiche. December 1971. 781 p, 
21 fig, 38 tab, 153 ref, 6 append. 


Development __Lab., 


Descriptors: *Nuclear powerplants, *Electric 
power, *Nuclear reactors, *Radioactivity effects, 
*Environmental effects, *Air pollution, *Water 
pollution, *Water pollution effects, Water pollu- 
tion sources, Measurement, Digital computer, 
Evaluation, Monitoring, Population, Computer 
models, Computer program. 

Identifiers: Dosimetry, Concentration, Population 
exposure, External dose, Calculation. 


With the increasing use of nuclear energy for elec- 
trical generation, considerable attention has been 
focused on the question of the radiation dose to 
man which might result in the future from large 
scale use of nuclear facilities in the electric power 
industry. In an attempt to provide rational esti- 
mates of the dose which might be expected, a com- 
puter model has been developed to estimate the 
release of radionuclides to the environment, and 
the resultant population dose, within a geographi- 
cal region as a result of the operation of nuclear 
facilities within that region. (Houser-ORNL) 
W72-06338 


LABORATORY STREAM RESEARCH: OBJEC- 
TIVES, POSSIBILITIES, AND CONSTRAINTS, 
Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 

Charles E. Warren, and Gerald E. Davis. 

In: Annual Review of Ecology and Systematics, 
Volume 2; Annual Reviews Inc.; Palo Alto, 
California. R. F. Johnston, Editor, 1971, p 111-144. 
8 fig, 88 ref. 


Descriptors: *Water pollution effects, *Model stu- 
dies, *Streams, *Ecosystems, Aquatic habitats, 
Biomass, Aquatic algae, Aquatic animals, Balance 
of nature, Ecology, Trophic level, Herbivores, 
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Natural streams, Pulp wastes, Productivity, Diel- 
drin, Path of pollutants, Reviews, Food chains, 
Forecasting, Constraints, Research facilities. 


Relatively small, constructed channels having con- 
trolled water flow, which have been developed 
mainly over the past 15 years, have potential for 
detailed examination of the function of ecosystem 
parts as they lead to the behavior of the whole. 
Food organism biomass may serve as a ‘sufficient’ 
(R. Levins, Am. Sci. 54, 421-431 (1966)) parameter 
for some trophic models. A very wide range of cir- 
cumstances may be modelled with regard to pollu- 
tion. However constraints, having to do with the 
succession, diversity, and stability of communities 
may be different from natural ecosystems, inten- 
tionally or not. (Bopp-ORNL) 

W72-06340 


TRITIATION OF AQUATIC ANIMALS IN AN 
EXPERIMENTAL FRESHWATER POOL, 
California Univ., Livermore. Lawrence Radiation 
Lab. 

Florence L. Harrison, and John J. Koranda. 
Available from the National Technical Informa- 
tion Service as UCRL-72930, $3.00 in paper copy, 
$0.95 in microfiche. August 3, 1971. 35 p. 


Descriptors: *Food chains, *Radioactivity effects, 
*Tritium, *Nuclear wastes, Water pollution ef- 
fects, Cattails, Aquatic animals, Clams, Carp, 
Crayfish, Aquatic algae, Absorption, Aquaria, 
Animal physiology, Water balance, Tracers, Plant 
physiology, Aquatic plants, Radioecology. 


Freshwater animals (clams, crayfish, and goldfish) 
and algae showed half times of less than one day 
for equilibration of more than 95% of tissue water 
to the specific activity of pool water. The specific 
activity of the tissue water of a plant (cattails) 
reached only 60-70% of that of the pool water 
since there was interchange with atmospheric 
water through the leaves. Ratios of the specific ac- 
tivity of the organically bound tritium to the 
specific activity of tissue water were 1.0 for algae, 
0.62-0.99 for cattails, 0.60 for the visceral organs 
of clams and fishes, and 0.30 for the muscle tissue. 
Consumption of 1 kilogram of the animal tissue 
would give a whole body dose of about 4 mrem, 
when the radioactivity of the pool water was about 
0.05 microcuries/ml. (Bopp-ORNL) 

W72-06342 


TRITIUM BEHAVIOR IN FISH FROM A 
CHRONICALLY CONTAMINATED LAKE, 

Oak Ridge National Lab., Tenn. 

J. W. Elwood. 

Available from the National Technical Informa- 
tion Service as CONF-710501-45, $3.00 in paper 
copy, $0.95 in microfiche. May 1971. 13 p, 4 fig, 12 
ref. 


Descriptors: *Tritium, *Freshwater fish, * Absorp- 
tion, Animal physiology, Food chains, Radioac- 
tivity effects, Water pollution effects, Nuclear 
wastes, Radioecology. 


After exposure of fish to contaminated lake water 
for about 2 years, the biological half lives of triti- 
um were 0.2 hrs for 96% of that in body water, 0.9 
hrs for the remaining 4% in body water, and 8.7 
days for all but a very small fraction of that which 
was organicaily bound in tissue. It appeared that 
under equilibrium conditions the concentration 
factor was less than 1. (Bopp-ORNL) 

W72-06343 


ECOLOGICAL SCIENCES DIVISION ANNUAL 
PROGRESS REPORT. PERIOD ENDING SEP- 
TEMBER 30, 1971. 

Oak Ridge National Lab., Tenn. 

For primary bibliographic entry see Field 05B. 
W72-06345 
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ELIMINATION OF CS-137 FROM THE MUL- 
LET M. CHELO AND THE BLENNY B. PHOLIS 
(ETUDE EXPERIMENTALE DE I ELIMINA- 
TION DU CS CHEZ LE MULET MUGIL CHELO 
ET LA BLENNIE BLENNIUS PHOLIS), 
Commissariat a l’Energie Atomique, Cherbourg 
(France). Centre de la Hague. 

A. Fraizier, and A. Vilquin. 

Marine Biology Vol. 10, p 154-156, 1971 (English 
summary). 4 fig, 6 ref. 


Descriptors: “*Nuclear wastes, *Absorption, 
*Marine fish, Retention, Monitoring, Water pollu- 
tion effects, Aquaria, Food chains, Path of pollu- 
tants, Foreign research. 

Identifiers: Cesium radioisotopes. 


Marine fish (5S specimens each of two species) 
were retained for 2 months in an aquarium con- 
taining 5 microCi/liter of Cs-137. Biological half- 
lives of Cs-137 were determined by removing the 
fish to uncontaminated, 14-16 deg C seawater; and 
monitoring live fish with a scintillation counter. A 
20-30 day component was 25% of the total activity 
with the mullet and 12% with the blenny. The half- 
life of the remaining activity was about 154 days 
with the mullet and 203 days with the blenny. 
(Bopp-ORNL) 

W72-06349 


UPTAKE AND LOSS OF RADIOACTIVE 
RUTHENIUM BY FRESHWATER ORGANISMS, 
(IN JAPANESE), 

Kinki Univ., (Japan). ° 

Yoshide Honda, Taeko Koga, Hiroshige 
Morishima, Yasuo Sato, and Shigetomi Kitawaki. 
Radioisotopes (Japan) Vol 20, No 8, p 376-382 
(Aug 1971) (English summary). 3 fig, 7 tab, 20 ref. 


Descriptors: *Radioactivity effects, *Aquatic 
habitats, *Absorption, Ecosystems, Aquatic 
plants, Snails, Mussels, Freshwater fish, Carp, 
Sediments, Retention, Foreign research, Path of 
pollutants, Water pollution effects, Nuclear 
wastes, Aquaria, Food chains. 

Identifiers: Ruthenium radioisotopes. 


After Ru-106 was added to an aquarium 
ecosystem, the concentration in water decreased 
to a steady level in 1-2 days and the concentration 
in the upper layer of sediment reached a steady 
level in 7 days. Concentration factors decreased in 
the order: duckweeds (170), mud snails (soft tissue 
(22), shell (51)), river snails, freshwater mussels, 
and crucian carp (visceral mass (13), whole body 
(4)). The concentration factors of snails and mus- 
sels were severalfold greater in separate experi- 
ments when only a single species and neither 
plants or sediment was present; however the con- 
centration factor of carp was unchanged. Biologi- 
cal half-lives of chlorocomplex forms of Ru were 
less than those of nitrosyl-nitrato forms. (Bopp- 
ORNL) 

W72-06352 


OYSTER RESEARCH WITH RADIONUCLIDES, 
Washington Univ., Seattle. Lab. of Radiation 
Ecology. 

Victor A. Nelson, and Allyn H. Seymour. 
Available from the National Technical Informa- 
tion Service as RLO-2225-T-1-7, $3.00 in paper 
copy, $0.95 in microfiche. September 1, 1971. 20 p. 
AT (45-1)-2225. 


Descriptors: *Radioisotopes, *Absorption, 
*Oysters, Mollusks, Neutron activation analysis, 
Radioactivity techniques, Trace elements, 
Tracers, Monitoring, Aquatic environment, 
Estuarine environment, Shellfish, Growth rates, 
Feeding rates, Water pollution effects, 
Radioecology, Reviews. 

Identifiers: Radionuclide uptake. 


This review covers: effects of radiation on larvae 
and in genetic studies; determination of trace ele- 
ments by neutron activation analysis; radionuclide 
uptake as a means to monitor the presence of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


radionuclides in aquatic environments; and 
radioactive-tracer studies of contaminant uptake 
and retention, feeding, and growth rate of the 
shell. (Bopp-ORNL) 

W72-06354 


ECOLOGICAL ASPECTS OF PLUTONIUM DIS- 
SEMINATION IN TERRESTRIAL ENVIRON- 
MENTS, 

California Univ., Los Angeles. Lab. of Nuclear 
Medicine and Radiation Biology. 

For primary bibliographic entry see Field OSB. 
W72-06355 


EFFECTS OF IRRADIATION AND TEMPERA- 
TURE ON YOUNG SALMONIDS, 

Washington Univ., Seattle. Lab. of Radiation 
Ecology. 

Arthur D. Welander. 

Available from the National Technical Informa- 
tion Service as RLO-2225-T-8-5, $3.00 in paper 
copy, $0.95 in microfiche. Final report, October 
29, 1971. 16 p. AT (45-1)-2225. 


Descriptors: *Lethal limit, *Radioactivity effects, 
*Embryonic growth stage, Nuclear wastes, Sal- 
mon, Rainbow trout, Washington, X-rays, Tem- 
perature, Water pollution effects, Growth rates. 


Growth was stimulated by x-irradiation to about 
500 rads, but was unaffected by a similar exposure 
to beta radiation from a Sr-90 source. Salmon emb- 
ryo survival was unaffected by acute doses less 
than about 100 rads, which is much greater than 
found in the vicinity of nuclear plants. Rainbow 
trout embryo survival was unaffected by 200 rads. 
(Bopp-ORNL) 

W72-06356 


SAVANNAH RIVER ECOLOGY LABORATORY. 
ANNUAL REPORT, 1971. 
Georgia Univ., Athens. Inst. of Ecology. 


Available from the National Technical Informa- 
tion Service as SRO-310-1, Pt 1 and 2, $6.00 in 
paper copy, $1.90 in microfiche. Robert J. Beyers, 
I. L. Brisbin, D. C. Coleman, J. B. Gentry, and J. 
W. Gibbons (editors). August 1971. Parts 1 and 2. 
420 p. AT (38-1)-310. 


Descriptors: *Boron, *Nutrient requirement, 
*Cycling nutrients, *Radioactivity effects, Water 
pollution effects, Ecosystems, Thermal pollution, 
Radioecology, Southeast U.S., Microorganisms, 
Bass, Ecology, Snakes, Poultry, Rodents, Aquatic 
habitats, Aquatic plants, Amphibians, Turtles, 
Aquatic life, Path of pollutants, Reservoirs, 
Streams, Soil-water-plant relationships, Absorp- 
tion. 


Work at the Savannah River laboratory is reported 
which includes basic ecology (16 projects), 
radioecology (3), ecosystem radiation effects (2), 
and thermal effects on fish (2). Analysis of 
southeastern United States surface waters for 
boron showed levels which were usually less than 
100 ppb. It appears that a higher level in most 
streams is by leaching of rocks and soil, as com- 
pared with the lower level in large reservoirs 
which is comparable with the level in rainfall (ex- 
cept in cases of salt water intrusion). Other studies 
include: radiation effects on ecosystems involving 
(respectively) microorganisms, fish, and broiler 
chicks; and nutrient studies in ecosystems involv- 
ing aquatic macrophytes, harvester ants, an old- 
field mouse, small mammals, snakes, mosquito- 
fish, turtles, and lizards. (Bopp-ORNL) 
W72-06357 


BIOCHEMICAL INDICATORS OF ENVIRON- 
MENTAL POLLUTION, 

Oak Ridge National Lab., Tenn. 

Gerald Goldstein. 

Available from the National Technical Informa- 
tion Service as CONF 711203-1, $3.00 in paper 
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Effects of Pollution—Group 5C 
copy, $0.95 in microfiche. December 26, 1971. 39 
p. 


Descriptors: *Enzymes, *Bioindicators, *Water 
pollution effects, Fish, Cytological studies, 
Reviews, Toxicity, Lethal limit, Public health, 
Heavy metals, Organophosphorus pesticides, Car- 
bamate pesticides, Phytoplankton, Aqua‘ic bac- 
teria. 


The uses are reviewed of (in vitro) cell-free 
preparations and (in vivo) tests with organisms, 
tissues and organs, and cell cultures. The former 
include the catalase activity of polluted water as a 
measure of microbial content, the 
phosphomonoesterase activity as a measure of 
phytoplankton and bacterial content, and a field 
test for organophosphate-pesticide water pollution 
by the inactivation of (freeze-dried) 
acetylcholinesterase. Biochemical effects may be 
evident before clinical symptoms. A 10% depres- 
sion in the brain cholinesterase activity of in- 
digenous fish is an indicator of water pollution by 
organophosphate and carbamate compounds. The 
activity of fish liver enzymes is an indicator of ex- 
posure to toxic metals. Tissue culture tests may 
provide more reliable criteria of biologically safe 
concentrations than tests with adult animals. Ac- 
tivities of enzymes in human blood are used as in- 
dicators of exposure to organophosphorus and 
carbamate pesticides. (Bopp-ORNL) 

W72-06361 


SEWAGE FUNGUS: STUDIES OF 
SPHAREROTILUS SLIMES USING LABORA- 
TORY RECIRCULATING CHANNELS, 

Water Pollution Research Lab., Stevenage (En- 
gland). 

For primary bibliographic entry see Field 05G. 
W72-06417 


STUDIES OF LIMAX AMOEBAE 
SWIMMING POOL, 

Ustav Epidemiologie a Mikrobiologie, Prague (C- 
zechoslovakia). 

L. Cerva. 

Hydrobiologia. 38 (1): 141-161. 1971. Illus. 
Identifiers: Acanthamoeba-Castellanii, 
Acanthamoeba-Polyphaga, Amoebae, Chlorine, 
Human, Limax, Naegleria-Gruberi, Pool, 
Swimming. 


IN A 


Lengthy investigations were performed in a 
swimming pool, which has been the source of a 
pathogenic agent responsible for 16 fatal cases of 
primary amoebic ingoencephalitis. A descrip- 
tion is given of the methods employed for confirm- 
ing, by cultivation and microscopy, the presence 
of potential pathogenic strains of amoebae of the 
limax type in the water and in all areas of the 
swimming pool moistened by the water from the 
pool and also of methods employed for testing the 
pathogenicity of the isolated strains. Quantitative 
cultivation examination revealed that the concen- 
tration of amoebae capable of growth at 37 C in 
water treated with the prescribed amount of free 
Cl and answering to all bacteriological and chemi- 
cal norms, ranged from 102 - 103 specimens in 1 1 
of water. The principal site of amoebic reproduc- 
tion are the walls and the floor of the pool mainly 
in its deeper parts, where the density of protozoan 
populations may reach several thousands per 1 
cm2. Also the large inner surface of the sand filter 
offers most favorable conditions for amoebic 
reproduction. No direct relationship was observed 
between the occurrence of amoebae and the bac- 
teriological and chemical state of the water. The 
presence of 11 spp. of amoebae of the limax group 
was identified in the pool including several strains 
of the species Naegleria gruberi. The moderate 
pathogenic capability of only 5 strains of the spe- 
cies Acanthamoeba castellanii and A. polyphaga 
was confirmed in experimental infection of mice. 
Pathogenic strains of the species N. gruberi, the 
etiologic agent of primary amoebic meningoen- 
cephalitis of man, was not found in either the pool 
itself or the adjoining area. Various control mea- 
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sures were suggested which may reduce the densi- 
ty of amoebae of the limax type in the pool and, 
hence, reduce the danger of infection with primary 





amoebic ephalitis acquired through 
bathing. --Copyright 1971, Biological Abstracts, 
Inc. 

W72-06419 


EFFECT OF ORGANIC-MINERAL FERTIL- 
IZERS ON THE DEVELOPMENT OF 
PHYTOPLANKTON IN CULTIVATED CARP 
PONDS, 

Akademiya Nauk Litovskoi SSR, Vilnius. Inst. of 
Botany. 

G. Y. Yankavichyute. 

Tr Akad Nauk Lit SSR Ser V Biol Nauk. 1. 81-95. 
1970. Illus. English summary. 

Identifiers: Carp, Cultivated, Development, Fer- 
tilizers, Mineral, Organic, Oxygen, Pediastrum, 
Plankton, Ponds, Productivity, Scenedesmus. 


Consumption of N by phytoplankton, mainly spe- 
cies of Pediastrum and Scenedesmus, was greater 
in the presence of definite quantities of P. Higher 
concentrations of N in a certain ratio with P in- 
creased O2 productivity in the ponds.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06424 


THE EFFECTS OF POLLUTION BY OIL AND 
OIL-DISPERSANTS ON THE COMMON INTER- 
TIDAL POLYCHAETES, CIRRIFORMIA TEN- 
TACULATA AND CIRRATULUS CIRRATUS, 
British Museum of Natural History, London (En- 
gland). 

J. David George. 

J Appl Ecol. 8 (2): 411-420. 1971. Illus. Maps. 
Identifiers: Cirratulus-cirratus, Cirriformia-ten- 
taculata, Dispersants, Inter, Oil, Pollution, 
Polychaetes, Tidal, Toxicity. 


A spillage of fuel oil occurred in Sept. 1960 from 
the Marine terminal of the Esso oil refinery at 
Fawley, England. The oil-polluted mudflats at the 
mouth of the River Hamble contained large popu- 
lations of C. tentacula* » and C. cirratus. Quantita- 
tive studies on C. tentaculata at Hamble Spit 
showed that its spawning, growth and mortality 
were unaffected by the presence of oil. Semi- 
quantitative observations on the Spit population of 
C. cirratus showed it to be similarly unaffected. 
The reasons for the ineffectiveness of the oil in 
disrupting the life processes of the worms were 
discussed. On mudflats at Hamble village and 
Warash where Essolvene dispersant was used to 
remove oil from boats and shore installations, a 
drop in numbers of both species of worm oc- 
curred. Toxicity tests using Essolvene and BP 
1002 showed that both species were killed by rela- 
tively low concentrations of dispersant, although 
C. cirratus was the more tolerant. BP 1002 was the 
most toxic of the two dispersants. The populations 
at Hamble village and Warsash showed signs of 
recovery 2 yr after pollution, with C. tentaculata 
recolonizing less rapidly than C. cirratus. Labora- 
tory tests showed new dispersants prevented 
gamete formation in C. cirratus at concentrations 
approaching the lethal level.--Copyright 1971, 
Biological Abstracts, Inc. 

W72-06458 


BEACH AND NEAR-SHORE WATER POLLU- 
TION: RINCON POINT TO POINT MUGU, 
CALIFORNIA, 

Pacific Missile Range, Point Mugu, Calif. 

For primary bibliographic entry see Field OSB. 
W72-06471 


ENVIRONMENTAL DISTURBANCES OF CON- 
CERN TO MARINE MINING RESEARCH, A 
SELECTED ANNOTATED BIBLIOGRAPHY. 
Battelle Memorial Inst., Columbus, Ohio. Colum- 
bus Labs. 


Available from the National Technical Informa- 
tion Service as COM-71-01012, $3.00 in paper, 
$0.95 in microfiche. National Oceanic and At- 
mospheric Administration Technical Memoran- 
dum ERL MMTC-3, July 1971. 72 p. 


Descriptors: *Bibliographies, *Water pollution ef- 
fects, *Environmental effects, *Mining, *Oceans, 
Documentation, Marine geology, Publications, 
Sedimentology, Dredging, Ecology, Ecosystems, 
Shellfish, Aquatic habitats, Marine biology. 
Identifiers: *Marine mining. 


This bibliography concerning environmental 
disturbances associated with marine mining 
research contains approximately 245 entries. For 
convenience, annotations are presented by catego- 
ry of offshore industrial activity. Selected 
references directly related to the problem but not 
offering environmental disturbance data are of- 
fered under Directly Related References. It was 
evident from the search that most of the ex- 
perience has been in fresh and brackish water. The 
effect of silt -- from channel dredging and onshore 
placer mining (near streams) as well as from natu- 
ral runoff -- is one of drastic damage to fish and 
aquatic vegetation. These experiences, however, 
cannot be directly extrapolated offshore, for two 
reasons: Marine organisms are different than 
those studied in estuaries, lakes, and rivers; and 
mining is a continuous operation that creates more 
than a brief temporal change in the environment. 
(Woodard-USGS) 

W72-06473 


A PRELIMINARY ECOLOGICAL STUDY OF 
AREAS TO BE IMPOUNDED IN THE SALT 
RIVER BASIN OF KENTUCKY, 

Kentucky Water Resources Inst., Lexington. 

For primary bibliographic entry see Field OSA. 
W72-06526 


CHEMISTRY OF NITROGEN AND 
PHOSPHORUS IN WATER. 

American Water Works Association, New York. 
Water Quality Div.; and American Water Works 
Association, New York. Committee on Nutrients 
in Water. 


Journal of American Water Works Association, 
Vol. 62, No. 2, p 127-140, Feb. 1970. 6 fig, 8 tab, 64 
ref. 


Descriptors: *Water quality, *Aquatic productivi- 
ty, *Aquatic microorganisms, *Algae, *Nitrogen, 
*Phosphorus, Sediments, Organic wastes. 


Of the major elements essential to algal growth, 
nitrogen and phosphorus are most likely to be 
found in limited amounts in natural waters. Since 
they therefore represent promising weak links in 
the algal life cycles, their chemical states and 
behavior in water are examined to see how water 
treatment might benefit. Supplies of nitrogen and 
phosphorus are present in bodies of water either in 
the sediments, the atmosphere above, or in the 
form of dissolved gases. These may be available 
for the growth of algae and other aquatic plants, 
but the rates at which they may become available 
is slow. These rates are important as they tend to 
control the amount of growth which can be sup- 
ported. Soluble nitrogen and phosphorus con- 
tained in effluents from waste treatment plants are 
in readily soluble form and they can stimulate 
growth far in excess of that which would occur 
naturally. In assessing the extent of nutrient-re- 
lated problems and their control, the water 
manager must evaluate the significance both of the 
readily available forms and the forms which may 
be slowly released from suspended particles and 
from sediments. (Bean-AWWARF) 

W72-06532 


TOXIC EFFECTS OF TRACE ORGANICS ON 
FISH, 

Esso Research and Engineering Co., Florham 
Park, N.J 
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J. W. Smith, and S. G. Grigoropoulos. 

Journal of American Water Works Association, 
pom ag No. 8, p 499-506, August 1970. 4 fig, 5 tab, 
14 ref. 


Descriptors: Water quality, Water treatment, Fish 
toxins, *Trace elements, *Toxicity, Fish, Organic 
matter, Water pollution effects. 

Identifiers: *CCE, *CAE, *Synergistic toxicity. 


The effects on fish of various surface and subsur- 
face water organics were very different. Carbon 
Chloroform Extract (CCE) and Carbon Alcohol 
Extract (CAE) materials from subsurface waters, 
studied individually, did not exhibit acute toxic ef- 
fects, whereas surface water CCE was toxic at 
relatively low concentrations. Of even greater im- 
portance is the strongly synergistic toxic 
behaviour of spring water CCE and CAE when 
these materials were combined at their naturally 
occurring ratio. With lengthened exposure time all 
the organic micropollutants were toxic to fish at 
much lower concentrations, however, the relative 
relationship between acute and long-term values 
was quite different. The mode of action of the sur- 
face and subsurface water organic micropollutants 
was a disruption of respiratory enzyme activity 
and a physical blockage of oxygen transfer across 
the gills, respectively. The highly synergistic and 
cumulative toxic behavior, coupled with the 
recovery of significant quantities of organic 
materials other than those which are chloroform 
soluble strongly points to the need for reevaluating 
drinking water standards. (Bean-AWWARF) 
W72-06535 


5D. Waste Treatment Processes 


A STUDY OF FOAM, 

Iowa State Univ., Ames. Dept. of Chemical En- 
gineering. 

J. A. Post. 

M S Thesis, 1971. 78 p, 16 fig, 10 tab, 30 ref. 
OWRR A-032-IA (9). 


Descriptors: *Foaming, *Surface waters, *Foam 
fractionation, *Separation techniques, *Water 
quality, Control, Laboratory tests, Bubbles, 
Mathematical studies, Equations, Gases, 
Coalescence, Bacteria, Cultures, Water pollution 
control, *Waste water treatment. 
Identifiers: *Saccharomyces fragilis, 
*Acetobacter suboaxydans. 


A Study of foam fractionation of Saccharomyces 
fragilis, Y1109 and Acetobacter suboxydans, 
NRRL B72 was made including static foam 
drainage and coalescence. To ensure coalescence 
of the foam generated in the batch runs, an 8-inch 
outside diameter column was designed. Two 
distinct curves were revealed, one describing the 
increase in bubble size when drainage is the con- 
trolling phenomena, and the other when 
coalescence is the controlling phenomena. During 
the drainage portion, bubble size increases ex- 
ponentially with time; and during the coalescence 
period, bubble size was described by a second- 
order type rate equation. (Woodard-USGS) 
W72-05882 


THE RECLAMATION OF SEWAGE €EF- 
FLUENTS FOR DOMESTIC USE, 

National Inst. for Water Research, Pretoria (South 
Africa). 

G. G. Cillie, L. R. J. vanVuuren, G. J. Stander, and 
F. F. Kolbe. 

Proceedings, International Association on Water 
Pollution Research Conference, 3rd, Munich, Ger- 
many, 1966, Vol 2, p 1-19, 7 fig, 9 tab, 12 ref. 
Identifiers: *Water reuse, *Public health, Bac- 
teria, Viruses, Separation techniques, Algae, 
Coagulation, Flotation, Sedimentation, Nutrients, 
Denitrification, Nitrification, Chlorination, Disin- 
fection, Carbon dioxide, Adsorption, Activated 
carbon, Filtration, Ponds, Cost analysis, Water 
purification, *Waste water treatment. 
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A pilot scale water treatment plant for potable 
water production from treatment plant effluent 
was operated at Windhoek to evaluate operational 
procedues and to pinpoint weak areas within the 
systems. The installation included a primary flota- 
tion-sedimentation (later changed to flotation 
only) unit for algae removal, an aeration tank for 
ABS removal, and an activated carbon filter for 
final polishing. Raw water to the plant was 
produced from municipal sewage effluent by 
means of biochemical denitrification and by har- 
nessing the nutrient stripping ability of algae. The 
flotation unit was demonstrated to provide a relia- 
ble, economical algae harvesting procedure. Ex- 
tensive bacteriological and virological testing pro- 
grams were also conducted. E. coli and pathogens 
were completely eliminated in the pilot water 
treatment process, and the appearance, taste, and 
odor of the water was preferable to those of the 
water in the normal recirculation system. High 
consumptive water use (65%) in Windhoek 
prevents a high buildup of minerals through natu- 
ral bleed-off. Total cost of delivering reclaimed 
water to the Windhoek storage reservoirs was esti- 
mated at 8.8 South African cents/cu. meter. (See 
also W72-06017 thru W72-06019) (Lowry-Texas) 
W72-06016 


FORMAL DISCUSSION OF, ‘THE RECLAMA- 
TION OF SEWAGE EFFLUENT FOR 
DOMESTIC USE, 

Metropolitan Water Board, London (England). 

N. P. Burman. 

Proceedings, International Association on Water 
Pollution Research Conference, 3rd, Munich, Ger- 
many, 1966, p 19-23, 2 fig, 1 tab, 2 ref. 


Descriptors: *Water purification, *Flow augmen- 


tation, *Lagoons, Activated sludge, Algae, 
Nutrients, Viruses, Bacteria, E. coli, Public 
health, Pathogenic bacteria, Temperature, 


Nitrates, Ammonia, *Water reuse, Waste water 
treatment. 


Secondary effluent from a conventional activated 
sludge plant was passed through a series of 3 
lagoons. Effluent from the lagoons flowed into the 
River Lee at Rye Meads. Chemical, bacteriologi- 
cal, and biological quality were over a period of 2.5 
years. Bacterial reductions demonstrated a wide 
variability with temperature and type of organ- 
isms. In general, E. coli, total coliform, and fecal 
streptococci were the most completely removed 
(in excess of 90% always). The degree of bacterial 
improvement was not linear, changing with tem- 
perature. Enteroviruses were found in half the 
samples of the lagoon influent and only twice in 
the lagoon effluent, fully justifying the place of 
maturation ponds in water reclamation. Questions 
were also raised about the flotation process, and 
temperature of the algae nutrient stripping 
process, as well as ABS removals. (See also W72- 
06016) (Lowry-Texas) 

W72-06017 


DISCUSSION OF THE RECLAMATION OF 
SEWAGE EFFLUENTS FOR DOMESTIC USE, 
Ministry of Construction, Tokyo (Japan). 

T. Kubo. 

Proceedings, International Association on Water 
Pollution Control Conference, 3rd, Munich, Ger- 
many, 1966, p 23-27, 4 tab. 


Descriptors: *Water purification, *Coagulation, 
‘Filtration, *Chlorination, *Water reuse, Industri- 
al water, Industrial wastes, Iron, Color, Slime, Al- 
kalinity, Hydrogen ion concentration, Biodegrada- 
tion, Temperature, Toxicity, Salinity, Chlorides, 
*Waste water treatment. 


Reuse of wastewater effluents for industrial pur- 
poses is expected to continue and expand in Japan. 
Many industrial uses may be satisfied with a low 
quality of water, whereas water must be of ex- 
tremely high quality for others. Because of high 
dissolved matter and chloride content, steel mills, 
metal-working, and chemicals industries using 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


water for cooling or washing have been the prin- 
cipal effluent users. Some recommendations in im- 
proving effluent purification include: al) operation 
and maintenance cost of purification is lower in 
summer due to more efficient secondary treat- 
ment; (2) when using aluminum sulfate coagulant, 
flocs are light and upflow velocity should be less 
than 55 mm/min in summer and less than 40 
mm/min in winter; (3) rapid sand filtration is useful 
in maintaining good water quality ; (4) pre-and 
post-chlorination are helpful in reducing plugging 
of lines as well as for orgainic matter, color, and 
iron removal; (5) foaming difficulties may be 
resolved by more widespread use of soft-type 
ABS rather than hard ABS; and (6) increasing 
salinity, toxicity, and mineralization limit the ex- 
tent of reuse for water. (See also W72-06016) 
(Lowry-Texas) 

W72-06018 


DISCUSSION OF ‘THE RECLAMATION OF 
SEWAGE EFFLUENTS FOR DOMESTIC USE’, 
Los Angeles County Sanitation District, Calif. 
John D. Parkhurst. 

Proceedings, International Association on Water 
Pollution R h Cc , 3rd, Munich, Ger- 
many, 1966, p 27- 32. 3 fig, 1 tab. 





Descriptors: *Water reuse, *Recreation, *Non- 
consumptive use, Public health, Bacteria, Viruses, 
Water purification, Sedimentation, Flotation, 
Chlorination, Oxidation lagoons, Cost analysis, 
Construction costs, Operation and maintenance, 
Tertiary treatment, Waste water treatment, Water 
quality control. 


In parallel with the development of the Windhoek 
reclamation scheme, a reclamation scheme to pro- 
vide recreational water for Lancaster, California 
has been developed. The Lancaster system fea- 
tures: (1) 60 day retention of primary effluent in 
oxidation ponds, permitting 50% total nitrogen 
reduction, stabilization of organics, and die-off of 
viruses, pathogens, and parasites; (2) aluminum 
sulfate coagulation; (3) algae removal by either 
flotation or sedimentation; (4) sand filtration; (5) 
chlorination at 15 mg/l dosage and 12 hour chlorine 
contact time; and (6) discharge to recreational 
lake. Average effluent COD of 41 mg/l obtained 
without carbon filtration is compared to a reported 
35 mg/l COD in the effluent at Windhoek after car- 
bon filtration. Costs for the Lancaster facilities 
have been reported as 3 cents/1000 gallons for 
capital facilities and 11.5 cents/1000 gallons for 
operation and maintenance for a 3 mgd plant. 
Costs for primary and secondary facilities of the 
same size were reported as 8.3 cents/1000 gallons, 
so the system cost would be 22.8 cents/1000 gal- 
lons, comparing favorably to the 46.5 cents/1000 
gallons reported at Windhoek. (See also W72- 
06016) (Lowry-Texas) 

W72-06019 


COMBINED TANNERY AND MUNICIPAL 
WASTE TREATMENT - GLOVERSVILLE-JOH- 
NSTOWN, NEW YORK, 

Syracuse Univ., N.Y. Dept. of Civil Engineering. 
Nelson L. Nemerow, and Richard Armstrong. 
Proceedings, Industrial Waste Conference, 21st, 
May 3-5, 1966, Part I, p 447-467. 5 fig, 8 tab, 14 ref. 


Descriptors: *Domestic wastes, ‘*Industrial 
wastes, *Pilot plants, Laboratory tests, Analytical 
techniques, Sampling, Oxygen sag, Waste as- 
similative capacity, Dissolved oxygen, Activated 
sludge, Trickling filters, “Sludge digestion, 
Sewage treatment, Biochemical oxygen demand, 
Water quality control, *Waste water treatment. 
Identifiers: “Combined treatment, *Tannery- 
sewage wastes. 


Combined tannery and municipal wastes have seri- 
ously degraded the water quality of Cayadutta 
Creek in Fulton County, New York. Such treat- 
ment facilities as were available were antiquated 
and able to handle only one-half of the flows being 
received. A sampling survey was conducted to 
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determine what measures were to be utilized. 
After characterization of the water from the creek, 
the contributions of each individual industry were 
assessed, and determinations of the degree to 
which pollutants needed to be removed were for- 
mulated. The evidence gathered from the stream 
survey demonstrated that secondary treatment of 
the combined wastes to 65 to 97% BOD reduction 
for critical stream flows of 25 to 12 cfs was neces- 

sary. Laboratory and pilot scale studies showed 
Gas en qpentiieenbalbeane sludge system was 
capable of producing 65 to 85% BOD reductions at 
loadings of 60 to 115 Ibs BOD/1000 cu ft of aerator 
capacity. A digestion batch experiment produced 9 
cu ft of gas/Ib of volatile matter destroyed and ef- 
fected a 71% reduction in organic matter. Because 
of the unique nature of the volume and charac- 
teristics of the tannery-sewage waste mixture as 
well as the size and cost of the project, field proto- 
type studies were recommended to precede full- 
scale treatment plant construction. (Lowry-Texas) 
W72-06021 


THE EFFECT OF ALGAL CONCENTRATION, 
LUMINOUS SITY, TEMPERATURE, 
AND DIURNAL CYCLE OR PERIODICITY 
UPON GROWTH OF MIXED ALGAL CUL- 
TURES FROM WASTE STABILIZATION 
LAGOONS AS DETERMINED ON THE WAR- 
BURG APPARATUS, 

Missouri Univ., Columbia. Dept. of Chemical En- 


gineering. 
R. H. Luebbers, and D. N. Parikh. 

Proceedings, Industrial Waste Conference, 21st, 
May 3-5, 1966, Part I, p 348-367. 13 fig, 21 ref. 


Descriptors: *Waste water treatment, *Oxidation 
lagoons, *Algae, Light intensity, Carbon dioxide, 
Growth rates, Temperature, Pilot plants, 
Hydrogen ion concentration, Organic loading, 
Centrifugation, Respiration, Biochemical oxygen 
demand, Nitrogen fixation. 

Identifiers: *Oxygen production. 


The normal performance and effect of various 
operating variables on waste stabilization lagoons 
were investigated in a 2 stage experimental study. 
The results of the first stage pilot plant study, par- 
ticularly the effect of supplementary light on algal 
growth prompted the use of the Warburg ap- 
paratus. Using substrate from the pilot plant 
lagoons, tests runs were made both with and 
without a source of actinic light, and with KOH, a 
‘carbon dioxide buffer’, or no material in the 
center well of the Warburg flasks. The standard 5 
day BOD occurred in 50 hours and the nitrogen 
plateau at 350 hours. O2 production is almost a 
linear function of algal and other biota concentra- 
tion. O2 production increased as a logarithmic 
function of light concentration up to 720 ft-can- 
dles, remained constant until 4500 ft-candles, and 
then decreased with the algae dying within 24 
hours. O2 production varied with temperature, 
very low at 10 deg C, increasing rate at an increas- 
ing rate to above 20 deg C, and continues to in- 
crease at a decreasing rate. Maximum rate of O2 
production is above 35 deg C. O2 consumption 
without light increased linearly with temperature. 
Both diurnal cycle and periodicity effected O2 
production with a maximum rate of production ob- 
tained with a 55 to 60% periodicity. (Morgan-Tex- 


as) 
W72-06022 


EFFLUENT TREATMENT REMOVES BOD AT 
BUILDING PRODUCTS OF CANADA LTD., ED- 
MONTON, 

Building Products of Canada Ltd., Montreal 


Pulp and Paper Magazine of Canada, Vol 70, 
November 7, 1969, p 54-55. 


Descriptors: *Industrial wastes, *Waste water 
treatment, *Water reuse, Sedimentation, 
Biodegradation, Aeration, Bubbles, Pressure, Dis- 
solved oxygen, Mixing, Cost analysis, Pulp and 
paper industry. 
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Identifiers: *Suspended solids, *Clarifiers. 


The cost of water to Building Products Ltd.’s Ed- 
monton plant is 17 cents/1000 IMP. gallons for one 
private source and 40 cents/1000 IMP. gallons for 
purchased city water. Therefore, product recovery 
oom wastewaters and wastewater reuse is essen- 
tial in holding down the costs. A circular clarifier 
for solids removal and a detention lagoon, built by 
damming a 600 ft x 100 ft. coulee, were con- 
ons The detention lagoon was equipped with 
60 ‘Helixor’ aerators. Normal dry weather creek 
flow bypasses the lagoon through a 48 in. pipe in 
the side wall. With air supplied at a rate of 1200 
cfm, oxygen pickup varies from 1.8 ppm at the 
clarifier to 5.8 ppm at the discharge of the lagoon. 
BOD and suspended solids reductions both 
average 80%. Recovered suspended solids are 
returned to the hydrapulper for reuse. Treated 
water is reused to the maximum extent possible. 
Total system cost was $200,000, and no operating 
costs were presented. (Lowry-Texas) 
W72-06023 


AIR AND WATER POLLUTION IN SWEDEN: 
THE PROBLEM, THE EFFORTS, AND THE 
PROGRESS, 

Consolidated-Bathurst Ltd. (New Brunswick). 

For primary bibliographic entry see Field 05G. 
W72-06025 


FERMENTATION OF SPENT SULFITE 
LIQUOR TO PRODUCE ACETIC ACID, 
PROPIONIC ACID, AND VITAMIN B12, 

Kyoto Univ. (Japan). Dept. of Chemical Engineer- 
ing. 

M. Nishikawa, K. L. Pinder, R. M. R. Branion, 
and G. A. Strasdine. 

Pulp and Paper Magazine of Canada, Vol 71, No3, 
February 6, 1970, Technical Paper No. T59, p 31- 
36. 8 fig, 3 tab, 15 ref. 


Descriptors: *Pulp and paper industry, *Sulfite 
liquors, *Byproducts, Vitamin B, *Fermentation, 
Lignins, Fibers (Plant), Efficiencies, Laboratory 
tests, Hydrogen ion concentration, Toxicity, 
Chemical precipitation, Wood wastes, *Waste 
water treatment, Chemical oxygen demand. 
Identifiers: *Propionic acid, *Acetic acid, 
gars. 


*Su- 


Spent sulfite liquor, obtained from calcium and 
ammonia base cooked in pilot scale digesters, was 
fermented by Propionibacterium freudenreichii in 
an attempt to produce valuable by-products from 
the high sugar content waste. Compounds ob- 
tained from fermentation of the calcium base 
liquor were acetic and propionic acids, as well as 
vitamin B12. Bacterial growth was measured by 
turbidity measurements and vitamin B12 content 
of the medium was determined spectrophotometri- 
cally. Pretreatment of the medium for SO2 
removal was necessary, and addition of CoCl3 
(Sppm) and KH2 PO4 (0.4% by weight) was essen- 
tial for vitamin B12 production. pH adjustments, 
with subsequent precipitation of some com- 
ponents, evidently removed toxic substances 
which prevented growth in the untreated medium. 
Results indicate only that the process is feasible, 
and further work on higher yields and more effi- 
cient sugar utilization is in progress. Based on fer- 
mentation of spent sulfite liquors from a 100 tpd 
pulp mill, one could anticipate producing 1 pound 
of vitamin B12, 1500 to 2000 lbs of acetic acid, 
3000 to 4000 Ibs of propionic aicd, as well as a 
moderate COD reduction. (Lowry-Texas) 
W72-06027 


WATER AND WASTE WATER FILTRATION: 
CONCEPTS AND APPLICATIONS, 

North Caroline Univ., Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

Kuan-Mu Yao, Mohammad T. Habibian, and 
Charles R. O’Melia. 

Environmental Science and Technology, Vol 5, 
No 11, November 1971, p 1105-1112. 8 fig, 23 ref. 
FWQA Program 17030 FQU 


Descriptors: *Filtration, *Colloids, *Separation 
techniques, *Coagulation, Flocculation, Particle 
size, Sands, Clays, Neutralization, Adsorption, 
Head loss, Laboratory tests, *Waste water treat- 
ment, Water treatment. 

Identifiers: *Polymers, *Anions, *Cations. 


Investigations reported in the literature have 
revealed that destabilization processes in coagula- 

tion are similar to destabilization processes occur- 
ring in filtration. A theoretical model was formu- 
lated and experiments with 5 different sizes of 
Polystyrene Latex beads were performed to pro- 
vide experimental data to compare with the 
theoretical data. Several discrepancies between 
predicted and experimental values were observed. 
Overall results included: (1) effective filtration is 
achieved using the optimum polymer dose ob- 
served in coagulation tests; (2) when no polymer is 
added to a pre-coated filter bed, filter capacity is 
exhausted after only a few minutes, and only a 
61% removal efficiency (as compared to 93% 
removals for continuous polymer additions) is ob- 
served; (3) considerable initial breakthrough oc- 
curs; (4) at optimum polymer dosage filtration is so 
effective that the available head loss is utilized in 
less than 3 hours, resulting in short filter runs in 
conventional beds due to clogging, suggesting the 
use of upflow filters, bi-flow filters, moving bed 
filters, etc. Conventional sand filters provide 
ample contact opportunities for removal of all par- 
ticles applied to them, and when such filters are 
not functioning well, the chemistry of the system 
should be changed. These changes will require that 
conventional filter beds be redesigned to provide 
larger pores. (Lowry-Texas) 

W72-06028 


THE TOXICITY OF CADMIUM TO ANAERO- 
BIC DIGESTION: ITS MODIFICATION BY IN- 
ORGANIC ANIONS, 

Water Pollution Research Lab., Stevenage (En- 
gland). 

F. E. Mosey. 

Water Pollution Control, Vol 70, 1971, p 584-598. 
12 fig, 4 tab, 11 ref. 


Descriptors: *Anaerobic digestion, *Toxicity, 
*Heavy metals, Inhibition, Solubility, Sulfides, 
Carbonates, Chemical precipitation, Temperature, 
Hydrogen ion concentration, Carbon dioxide, 
Laboratory tests, *Waste water treatment. 
Identifiers: *Cadmium, *Tolerance. 


Batch digester experiments were performed to in- 
vestigate the role of the sulfide and carbonate ions 
in preventing cadmium toxicity. Numerous tests 
were performed to determine the effects of vari- 
ous levels of cadmium, sulfides, pH, and order of 
addition. Also the role of hydroxide and carbonate 
ions in affecting cadmium toxicity was in- 
vestigated. The validity of previous batch 
digestion tests using heavy metals was confirmed. 
Heavy metal sulfates fed continuously to laborato- 
ry scale digesters exhibited a mechanism of ap- 
parent acclimatization. The utility of routine 
sulphate treatment as a precaution against heavy 
metals was confirmed. The measurable quantity 
obtained, total cadmium tolerated, reflected the 
ability of a given sludge to prevent: (1) a transient 
high concentration of free cadmium ions (if cadmi- 
um is added as a shock dose); and (2) permanently 
high cadmium concentrations (if cadmium is added 
daily). The toxicity of cadmium was also demon- 
strated to be pH dependent above pH 7.0 and pH 
independent below pH 7.0, due to cadmium car- 
bonate insolubility. (Lowry-Texas) 

W72-06029 


ACTIVATED CHARCOAL: IS THIS THE 
ANSWER TO THE WATER TREATMENT 
PROBLEM. 


Pulp and Paper Magazine of Canada, Vol 71, No 
13, July 3, 1970, p 44-45. 2 fig. 


Descriptors: *Pulp and paper industry, *Water 
reuse, *Activated carbon, *Pulp wastes, Lignins, 
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Adsorption, Incineration, Byproducts, Industrial 
wastes, Water quality control, *Waste water treat- 


ment. 
Identifiers: * Activated charcoal. 


The St. Regis Paper Company, in conjunction with 
the Federal Water Pollution Control Agency of the 
United States is conducting tests regarding the 
feasibility of using activated carbon to remove pol- 
lutants from mill effluents. Charcoal is produced 
as an inherent byproduct of the Kraft pulping 
process, and it is usually burned to produce steam 
to generate electricity. Now however, the carbon 
is converted to a solid carbon char after the chemi- 
cals have been trapped inside. In some instances, 
valuable chemicals can be recovered from the char 
and the carbon reactivated by heating. In other 
configurations the carbon contains only pollutants 
and is disposed of by burning as usual. However, 
not all mill wastes can be treated equally well by 
all activated carbons, possibly necessitating 
segregation of waste streams for individual treat- 
ment. Pilot scale experimentation of the process is 
planned to determine operating characteristics and 
design criteria. (Lowry-Texas) 

'W72-06030 


TEMPERATURE RESPONSE OF AERATED 
STABILIZATION BASINS WITH AND 
WITHOUT NUTRIENTS, 

Rust Associates, Montreal (Quebec). 

J. G. Vamvakias, and J. P. Miller. 

Pulp and Paper Magazine of Canada, Vol 71, No 4, 
February 20, 1970, Technical Paper T87, p 53-59. 6 
fig, 7 tab, 23 ref. 


Descriptors: *Oxidation lagoons, *Aeration, *Pulp 
and paper industry, *Pulp wastes, Wood wastes, 
Aerobic conditions, Anaerobic conditions, Waste 
assimilative capacity, Nutrient requirements, Ox- 
ygenation, Temperature, Dissolved oxygen, Cor- 
relation, Nitrification, Laboratory tests, Design 
criteria, *Waste water treatment. 

Identifiers: *Deoxygenation. 


Pulp and paper mill effluents were subjected to 
aerated stabilization treatment in laboratory stu- 
dies designed to establish process applicability and 
provide data to aid in establishing design criteria. 
Process performance was determined with and 
without supplemental nutrients at temperatures 
varying from 2 to 30 deg C, and retention periods 
of 2 to 30 days. Results indicated that both lack of 
nutrients and decreased temperatures resulted in 
decreased BOD removals, but the effect could be 
minimized by extending the basin retention time. 
The deoxygenation rate constant was demon- 
strated to be temperature dependent, ranging from 
0.17 at 2 deg C to 0.25 at 30 deg C. A value of 1.016 
for the temperature co-efficient, correlating the 
deoxygenation rate constant with temperature, 
was applicable to both raw and treated mill ef- 
fluents. The temperature coefficients correlating 
ultimate and 5 day BOD with temperature were 
1.031 and 1.035 respectively, for mill effluents. 
Results indicated a potential widespread applica- 
bility of aerated stabilization treatment of pulp and 
paper mill effluents in colder climates and for year 
round operation. (Lowry-Texas) 

W72-06033 


PILOT PLANT EXPERIMENTS ON THE EF- 
FECTS OF SOME CONSTITUENTS OF INDUS- 
TRIAL WASTEWATERS ON SEWAGE TREAT- 


MENT, 

Water Pollution Research Lab., Stevenage (En- 
gland). 

A. B. Wheatland, M. G. W. Bell, and A. Atkinson. 
Water Pollution Control, Vol 70, No 6, 1971, p 
626-641. 11 fig, 11 tab, 9 ref. 


Descriptors: *Industrial wastes, *Cost analysis, 
*Waste water treatment, Domestic wastes, Or- 
ganic loading, *Activated sludge, *Piiot plants, 
Sludge, Filtration, Biochemical oxygen demand, 
Chemical oxygen demand, Heavy metals, Toxici- 
ty, Inhibition, Sedimentation, Mixing, Waste dilu- 
tion, *Sewage treatment. 
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Pilot scale activated sludge plants were used to as- 
sess the effects of some constituents of industrial 
wastewaters on the activated sludge process, in at- 
tempts to establish fair guidelines for trade ef- 
fluent sewer charges. 8 laboratory-scale plants 
were assembled, consisting of four, series con- 
nected, aeration vessels of 50 liters total capacity. 
The plants were operated at a sludge recycle ratio 
of 1/1. Major ways in which trade wastes can in- 
fluence sewage treatment include: (1) increased 
sewage flow; (2) dilution of constituents not com- 
mon to both flows and possible concentration of 
constituents common to both; (3) affects on the 
nature and/or activity of the organisms in the 
sludge; (4) possible marked changes in sludge set- 
tling characteristics as a result of (3); (5) increased 
system oxygen requirements; (6) different dis- 
tributions of oxygen demand; (7) possible in- 
creased production of primary and/or secondary 
sludge; (8) affects on coagulation demand and 
specific resistance to filtration of primary or 
secondary sludge; (9) operational difficulties due 
to easily utilizable character of some wastes; and 
(10) affects on final effluent quality. Obviously, 
each discharge must be evaluated on an individual 
basis before costs can be determined, based on 
whether it costs more or less to treat sewage mixed 
with the trade wastes than it does to treat sewage 
alone. (Lowry-Texas) 

W72-06034 


A NOVEL APPROACH TO BARK FINES AND 
FIBRE RECOVERY, 

Dryden Paper Co. Ltd. (Ontario). 

J. Ottersen, R. G. Lightfoot, and E. G. 

MacDonald. 

Pulp and Paper Magazine of Canada, Vol 71, No8, 
April 17, 1970, Technical Paper T166, p 62-66. 4 
fig, 6 tab, 5 ref. 


Descriptors: *Pulp and paper industry, *Wood 
wastes, *Separation techniques, *Bark, Centrifu- 
gation, Filtration, Screens, Operation and main- 
tenance, Industrial wastes, Incineration, *Waste 
water treatment. 

Identifiers: *Suspended solids, *Blinding. 


A centricleaner-perforated belt solids removal 
system was developed for the Dryden Paper Com- 
pany’s mili at Dryden, Ontario for bark fines 
removal and fibre recovery. The system was 
tested on a pilot scale against variable slope four- 
teen-mesh wire screen, fourdrinier wire, and per- 
forated plates during a two year investigation. The 
centricleaner-perforated belt system was selected, 
and installation was completed in May 1969. 
Removals have averaged about 63% of the bark 
fines and other fibre, about 14 tons/day based on 
balances around the woodroom waterflow and by 
checks on the mill’s total suspended solids 
discharge. The centrifugal cleaners used are Bauer 
623 commercial centricleaners. The perforated 
belt consists of a 0.040 in. stainless steel True- 
Track (Sandvik) belt, 4 ft. wide by 30 ft. long, and 
perforated with 0.1 in. diameter holes which occu- 
pied 25% of the belt surface area. The traveling 
belt could be used alone without sacrificing effi- 
ciency, although more belts would be necessary. 
High maintenance requirements due to sand ero- 
sion may necessitate use of the belts exclusively. 
Recovered bark fines have posed no problems in 
the bark pressing, handling, and burning opera- 
tions of the mill. (Lowry-Texas) 

W72-06036 


TUBE CLARIFICATION-THEORY AND PRAC- 
TICE, 

Ottawa Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

T. Viraraghavan. 

Journal of the New England Water Works As- 
sociation, Vol 85, No. 4, December 1971, p 325- 
331, 2 fig, 13 ref. 


Descriptors: *Tubes, *Sedimentation, *Settling 
velocity, Reynolds numbers, Laminar flow, 
Laboratory tests, On-site investigations, Turbidi- 
ty, Sludge, Design criteria, Depth, Water treat- 
ment, *Waste water treatment. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 
Waste Treatment Processes—Group 5D 


Identifiers: *Tube settlers, *Clarification, 
Suspended solids. 

Many attempts have been made to utilize shallow 
depth sedimentation, but most attempts failed to 
overcome two major problems: (1) proper flow 
distribution to a large number of trays; and (2) 
sludge removal from shallow trays. These 
problems have been overcome by using short 
tubes instead of shallow trays. Laboratory tests of 
circular tubes 0.5 to 4 inches in diameter and up to 
8 ft. in length demonstrated that turbidity removals 
up to 96% could be achieved. Full scale implemen- 
tation of tube settlers has been achieved at over 20 
water treatment and 30 tertiary wastewater treat- 
ment plants. Detention times in the tube clarifiers 
have been considerably less than those common in 
conventional sedimentation. In addition, tube 
clarifiers may be readily installed in existing sedi- 
mentation basins, with a resultant increase in 
capacity. Although no cost estimates are 
presented, considerable economies in money and 
space are indicated. Further work on theoretical 
design considerations and criteria is also needed. 
(Lowry-Texas) 

W72-06040 


TREATMENT PLANT EQUIPMENT 
FACILITIES MAINTENANCE, 

Sewage Treatment Div., Los Angeles, Calif. 
William F. Garber. 

Journal Water Pollution Control Federation, Vol 
42, No. 10, October, 1970, p 1740-1770, 21 fig, 8 
tab. 


AND 


Descriptors: *Waste water treatment, *Installa- 
tion, *Manpower, Operation and maintenance, 
Management, Automation, Equipment, Instru- 


mentation, Training, Economic feasibility, 
Technical feasibility, Lubricants, Repairing, 
*Treatment facilities. 

Identifiers: *Skilled craftsmen, *Preventative 


maintenance, Control forms, Modifications. 


The increasingly stricter standards applied to pol- 
lutant discharges have resulted in wastewater 
treatment plants of increasing complexity. This in- 
creased process complexity, coupled with auto- 
matic process control has caused a sharp increase 
in service personnel for repair and maintenance of 
equipment, and a corresponding decrease in the 
operational personnel. Several factors have 
recently come to light in the form of responses to 
questionnaires sent to many larger treatment 
plants. Most administrators realized that the 
wastewater treatment plants have no body of 
skilled workmen to call on, and must institute their 
own training institutions in order to provide the 
necessary manpower. In addition, many equip- 
ment suppliers are including information with their 
product, providing installation and preventative 
maintenance forms to aid in achieving proper 
operation from the equipment. Samples of repair 
shop organization, manpower organization, and 
preventive maintenance forms for various facili- 
ties are presented. (Lowry-Texas) 

W72-06042 


CARBON DIOXIDE STRIPPING FROM COM- 
MERCIAL OXYGEN ACTIVATED SLUDGE, 
Texas Univ., Austin. Environmental Health En- 
gineering. 

R. E. Speece, and M. J. Humenick. 

Preprint, presented at 44th Annual Conference of 
Water Pollution Control Federation, Session 9, 
No. 2, San Francisco, California, October 5, 1971, 
33 p, 14 fig, 3 tab, 4 ref. 


Descriptors: *Activated sludge, *Carbon dioxide, 
*Hydrogen ion concentration, Mathematical 
models, Absorption, Mass transfer, Alkalinity, 
Bubbles, *Aeration, Oxygen, Nitrogen, Solubility, 
Cost analysis, *Waste water treatment, Biochemi- 
cal oxygen demand. 

Identifiers: *Stripping. 


Conventional activated sludge systems treating 
low BOD wastes rely on the air introduced in the 


69 


aeration chamber to strip carbon dioxide from 
solution. In installations using pure oxygen to 
degrade high BOD wastes, CO2 buildup occurs. A 
mathematical model of the system was developed 
to predict bubble composition with time after in- 
jection to determine the composition of the off- 
gas. Equilibrium CO2 concentration in the aeration 
tank was then calculated as a function of oxygen 
absorption efficiency and BODS removal. After 
pilot scale studies have determined the minimum 
acceptable pH, graphs of pH vs. alkalinity and car- 
bon dioxide concentration are consulted to obtain 
maximum allowable carbon dioxide. Investiga- 
tions in air stripping demonstrated that CO2 could 
be stripped from the aeration basin using a low 
pressure, high volume air blower. At diffuser 
depth of only 0.25 meters, CO2 in the off-gas is ap- 
proximately 15% by volume for liquid CO2 con- 
centrations of 400 mg/1. Total operating costs for 
1000 mg/1 BODS removal in a 1 mgd flow were 
$95/day and costs were tabulated for various other 
flows, removals, and dissolved nitrogen concen- 
trations. (Lowry-Texas) 

W72-06043 


WASTEWATER 
TAIWAN, 
Camp, Dresser and McKee International Inc., 
Boston, Mass. 

Robert H. Thomas. 

Preprint, presented at 44th Annual Conference of 
Water Pollution Control Federation, Session 23, 
ae San Francisco, California, October 1971, 20 
p, 4 fig. 


SYSTEM FOR TAIPEI, 


Descriptors: *Waste water treatment, *Feasibility 
studies, *Economic efficiency, Regulations, Ad- 
ministrative agencies, Sewers, Plumbing, Growth 
rates, Construction costs, Financing, Manage- 
ment, Water quality control. 

Identifiers: *Cost-income ratio, *Taipei (Taiwan). 


A study of the wastewater treatment and disposal 
needs of Taipei, Taiwan has revealed a number of 
difficulties which are common to developing coun- 
tries including: (1) higher cost/income ratios (1/4 in 
Taiwan as compared to 1/10 or 1/12 in the U. S.); 
(2) high interest rates on, and shortage of , capital; 
(3) rapid population and industrial growth; (4) lack 
of experience and data on wastewater systems; (5) 
heavy demands on available resources for other 
activities; and (6) numerous other cultural and en- 
vironmental factors. Particular measures needed 
initially in Taipei included: (1) establishment of a 
regulatory agency to control wastewater collec- 
tion, treatment, and disposal; (2) provision for 
financing for both the government portion and the 
individual portion of the project; (3) adoption of 
sewer use and plumbing codes with the necessary 
regulations for enforcement; and (4) institute a 
model project, to verify on a small scale, the feasi- 
bility of actually forcing property owners and 
water users to change their plumbing and pay for 
the changes. Obviously, western engineering 
technology must be geared and adapted to the 
needs and abilities of the Orient for its successful 
application. (Lowry-Texas) 

W72-06047 


NITRIFICATION WITH THE SUBMERGED 
FILTER, 

Loyola Univ., Los Angeles, Calif. Dept. of Civil 
Engineering. 

Roger Tim Haug, and Perry L. McCarty. 

Preprint, presented at 44th Annual Conference of 
Water Pollution Control Federation, Session 13, 
No. 3, San Francisco, California, October 5, 1971, 
39 p, 10 fig, 6 tab, 18 ref. 


Descriptors: *Nitrification, *Filtration, *Slime, 
Oxidation, Ammonia, Nitrates, Aeration, Ox- 
ygenation, Laboratory tests, Temperature, 
Nutrients, *Waste water treatment, *Filters. 
Identifiers: *Suspended solids, *Media. 


The submerged filter, consisting of a bed of media 
through which wastewater is passed in an upward 
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Group 5D—Waste Treatment Processes 


direction, was applied to nitrification over a wide 
range of temperatures and operating conditions. 
Rate of NH3-N oxidation and degree of bio-film 
development were demonstrated to be dependent 
upon both the NH3-N concentration and the tem- 
perature, with high ammonia nitrogen concentra- 
tions producing the greatest bio-film development 
and oxidation rates. These observations suggested 
that increased efficiencies might be obtained by 
periodically reversing flow through the bed, in 
order to put high ammonium concentrations at 
both ends and promote uniform film development 
throughout the bed. Pre-oxygenation of the waste 
led to clogging and frequent backwashing, 
whereas the rising bubbles in bubble aeration kept 
the media pores free. The submerged filter, due to 
solids and loading considerations, was shown to be 
particularly suited to the treatment of intermittent 
discharges of secondary effluents. Hydraulic head 
loss ranged from 5 or 6 inches of water for high 
flow rates and in filters clogged with biological 
solids, to 1 in. or 2 in. at lower flow rates. Op- 
timum design details for large scale installations 
cannot yet be predicted, but a field study of the 
nitrifying filter using both pre-oxygenation with 
recycle and bubble aeration is currently being con- 
ducted. (Lowry-Texas) 

W72-06048 


THE MECHANISM OF ACTIVATED SLUDGE 
PHOSPHATE RELEASE AND METHODS OF 
CONTROL, 

Reynolds Metals Co., Richmond, Va. 

Bruce S. Hulcher, Paul H. King, and Clifford W. 
Randall. 

Preprint, presented at Industrial Waste Con- 
ference, 26th, Lafayette, Indiana, May 4-6, 1971, 
22 p, 23 fig, 5 tab, 9 ref. OWRR A-024-VA (3). 


Descriptors: *Activated sludge, *Phosphorous, 
Separation techniques, *Phosphates, Nutrients, 
Eutrophication, Aeration, Sedimentation, Chemi- 
cal precipitation, Anaerobic conditions, Dissolved 
oxygen, Hydrogen ion concentration, Microorgan- 
isms, Metabolism, *Waste water treatment, Ad- 
sorption. 

Identifiers: *Lysis, Dissolution, 
solids, *Orthophosphates. 


*Suspended 


Samples of sludge produced from aeration of com- 
bined municipal and industrial wastes were ob- 
tained from a full scale treatment plant and placed 
in laboratory scale units for testing. These units 
provided activated sludge treatment with settling 
and sludge recycle. Measured variables included 
pH, DO, COD, MLSS, orthophosphate concentra- 
tion (PO4), aeration rate, and occasionally some 
others. Orthophosphate uptake was also moni- 
tored during most of the test runs. Results showed 
that phosphate release was closely related to 
suspended solids concentration in the mixed 
liquor, and under anoxic conditions, the rate of 
aeration may also effect release. Activated sludge 
PO4 release is mainly biological in nature, and is a 
function of the stress placed on the microorgan- 
isms whatever the cause. Cell lysis and dissolution 
is the principal mechanism involved although via- 
ble cell leakage does occur. Optimum control 
methods involve stimulation of uptake to as great 
an extent as possible, coupled with removal of the 
biological solids from the liquid as rapidly as possi- 
ble, with some type of polymer usage making the 
suppression of release during separation more 
feasible. (Lowry-Texas) 

W72-06049 


REVERSE OSMOSIS RENOVATION OF PRI- 
MARY SEWAGE. 
Envirogenics Co., El Monte, Calif. 


Available from the National Technical Informa- 
tion Service as PB-207 645, $0.95 in microfiche. 
Environmental Protection Agency Water Pollution 
Control Research Series, February 1971, 60 p, 10 
fig, 3 tab, 4 ref. EPA Program 17040 EFQ 02/71. 


Descriptors: “Reverse osmosis, *Membrane 
processes, “Separation techniques, Pressure, 
Velocity, Fouling, Cleaning, Chemical precipita- 
tion, Hydrogen ion concentration, Coagulation, 
Filtration, Turbidity, Ammonia, Chemical oxygen 
demand, *Waste water treatment, *Sewage treat- 
ment. 

Identifiers: *Flux. 


A reverse osmosis pilot plant was operated on 
both primary and secondary effluent for 4 months, 
and the results were compared. Data indicated that 
high axial feedwater velocities were necessary to 
prevent membrane fouling. The main substances 
causing fouling were suspended particulates, inor- 
ganic salt precipitates, and dissolved organic 
matter, as well as some other substances which are 
unknown at this time. Suspended particulates were 
flocculated, settled, and filtered out of the wastes, 
inorganic salt precipitation was controlled by pH 
adjustment, except in the presence of calcium 
sulfate, and dissolved organic matter can be 
removed by biological treatment. However, by in- 
creasing the axial velocity to 12.9 ft./sec. for the 
primary waste, the same results could be obtained 
as were obtained using secondary waste at 2.58 
ft/sec. Cleansing the membrane with an enzyme- 
active laundry pre-soak formulation proved 
beneficial for both wastes, with sizable flux 
restorations achieved. Rejections of major pollu- 
tants at 2.6 ft/sec were 94% for TDS, 94% for 
COD, 85% for NH3-N, and 100% for turbidity. 
Values at 12.9 ft/sec were 98% for TDS, 98% for 
COD, and 100% for turbidity. No cost estimates 
were formulated, and the presence of various in- 
explicable details indicated the necessity for 
further experimentations. (Lowry-Texas) 
W72-06054 


STATE-OF-ART, SUGARBEET PROCESSING 
WASTE TREATMENT. 

Beet Sugar Development Foundation, Fort Col- 
lins, Colo. 


Available from the National Technical Informa- 
tion Service as PB-207 646, $0.95 in microfiche. 
Availability SOD PC. $1.25, EP2.10:12060 DSI 
07/71. Environmental Protection Agency, Water 
Pollution Control Research Series, July 1971, 155 
p, 12 fig, 12 tab, 104 ref. EPA Program 12060 DSI 
07/71. 


Descriptors: *Sugar beets, *Industrial wastes, 
*Water quality control, Surveys, Research and 
development, Water re-use, Evaporation, Fibers 
(Plant), *Waste water treatment, Cost analysis, 
Growth rates. 

Identifiers: *Food processing industries, *Beet 
sugar industry. 


The United States beet sugar industry produces 
annually in excess of 3 million tons of sugar from 
about 25 million tons of beets grown in 19 states. 
Discharge of wastes has dropped from 30 to 40 lbs 
BOD/ton of beets sliced to 3.15 lbs BOD/ton of 
beets sliced, but the total annual discharge is still 
79 million pounds of BOD. 58 beet sugar factories 
operating in 1968-69 were studied as to waste 
disposal practices, amounts of water used, and 
water re-use practices. Main water usages are 
flume or transport water (2340 gal/ton of beets 
processed), process water (270 gal/ton of beets 
processed), lime mud (50 gal/ton processed), con- 
denser water, Steffan dilution water, and miscel- 
laneous other uses. Sedimentation ponds and 
clarifiers are the most widely used solids separa- 
tion processes, but much of the waste disposal 
problem is eliminated by recycling, to the extent 
that several of the plants studied had no effluent 
BOD discharges. No average waste treatment 
costs for the industry were presented, since such 
costs are subject to such a wide plant to plant 
variation. Needed research is outlined, and a brief 
description of the entire beet sugar process is 
presented. Current practices in several Western 
European countries are also presented. (Lowry- 
Texas) 

W72-06055 
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PHOSPHATE EXTRACTION PROCESS, 
Dorr-Oliver Inc., Stamford, Conn. Water Manage- 
ment Systems. 

O. E. Albertson, and R. J. Sherwood. 

Journal Water Pollution Control Federation, Vol. 
peng 8, p 1467-1489, August 1969, 16 fig, 8 tab, 
20 ref. 


Descriptors: *Phosphates, *Costs, *Calcium ox- 
ides, *Sewage treatment, Nutrients, Lime, Tertia- 
ry treatment, *Waste water treatment. 

Identifiers: *Chemical removal. 


Acomplementary liquid and sludge handling treat- 
ment system was tested for the chemical removal 
of phosphate and increased biochemical-oxygen 
demand removal followed by the activated sludge 
process. The system reduced phosphate removal 
operating costs to a level comparable to that for 
conventional treatment. The combination of lime 
mud with wastewater sludge was practical. The 
system, too, is able to effect ammonia nitrogen 
removal with the same basic approach, although 
costs are greater. An additional benefit was the 
elimination of sulfide odors in the primary portion 
of the plant. (Skogerboe-Colorado State) 
W72-06110 


METROPOLITAN SUCCESSIVE USE OF 
WATER, 

Colorado Univ., Boulder. Dept. of Civil Engineer- 
ing; and Denver Dept. of Water, Colo. 

K. D. Linstedt, K. J. Miller, and E. R. Bennett. 
Journal of American Water Works Association, 
Vol. 63, No. 10, p 610-615, October 1971. 4 fig, 6 
ref. 


Descriptors: *Water supply, *Reclaimed water, 
Social impact, Evaluation, Colorado, *Water 
reuse. 

Identifiers: *Successive use, *Denver (Colorado). 


Because of the unique water-supply situation in 
Denver, Colorado, successive use is currently 
being evaluated as a potential means of supple- 
menting available supplies. As envisioned, succes- 
sive use would involve diverting portions of 
treated wastewater effluent from the Denver 
Metro Sewage Treatment Plant to a water reclama- 
tion plant for the purpose of reclaiming this waste- 
water effluent for reuse. Potentially, successive 
use can provide about an additional one acre-ft of 
water for every two acre-ft diverted from the 
western slope. However, for such a successive use 
program to be successful, a great deal of advanced 
research and planning must be conducted. 
Denver’s proposed study includes the following 
components: (1) water-reclamation-process stu- 
dies; (2) beneficial-use studies; (3) a study of 
necessary alterations to the distribution system; 
(4) an evaluation of the quality requirements of the 
possible beneficial uses; (5) an evaluation of public 
acceptance of successive use; and (6) a study of 
legal considerations. The question of public ac- 
ceptance of reclaimed wastewater is crucial and 
must be considered in all stages of planning related 
to a wastewater renovation program. The degree 
of acceptance undoubtedly depends on the 
proposed use and the information that has reached 
the public. (Settle-Wisconsin) 

W72-06118 


AN INVESTIGATION OF THE PH CHARAC- 
TERISTICS OF COMPOST, 

Bureau of Solid Waste Management, Cincinaati, 
Ohio. 

R. A. Carnes, and R. D. Lossin. 

Compost Science, Vol. 11, No. 5, September-Oc- 
tober 1970. p 18-21, 5 fig, 2 tab, 5 ref. 


Descriptors: *Solid wastes, *Hydrogen ion con- 
centration, Measurement, Slurries, Laboratory 
tests, *Waste treatment. 

Identifiers: *Compost, Concentration, Buffers, 
Distilled water. 


PH is one determination employed to characterize 
compost and to follow the decomposition process. 
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A study determined the consistency with which 
pH measurements of compost slurries can be 
made as a function of the age of the compost and 
the amount of water used in the slurry. Ten grams 
of compost varying in age from 0 days to 2 years 
was used in slurries with from 50 ml to 2000 ml of 
distilled water. Separate tests indicated little dif- 
ference in the results using regular distilled water 
and carbon dioxide free distilled water. It was con- 
cluded that the presence of a complex system of 
buffers makes pH determinations of slurries of 
compost quite sensitive to concentration varia- 
tions. When measuring the pH of compost, stable, 
reproducible measurements are best obtained at 
high dilutions (10 grams per 500 ml water). Aside 
from the measurements of very concentrated slur- 
ries to estimate the pH of the microfloral environ- 
ment, the concentration range from very concen- 
trated to 10 grams per 400 ml should be avoided 
because extreme changes can occur in pH with 
small changes in concentration. (Goessling-Texas) 
W72-06132 


RAPID MIXING IN WATER TREATMENT, 
For primary bibliographic entry see Field OSF. 
W72-06194 


STATE OF THE ART OF COAGULATION, 
MECHANISMS AND STOICHIOMETRY. 
American Water Works Association, New York. 
Research Committee on Coagulation. 

For primary bibliographic entry see Field OSF. 
W72-06205 


LABORATORY-SCALE TRICKLING FILTER 
PRODUCTION OF MIXED CULTURES OF 
MICRO-ORGANISMS FOR EFFLUENT TREAT- 
MENT STUDIES OR BOD TESTS, 

Imperial Chemical Industries Ltd., Billingham 
(England). Agricultural Div. 

D. Kitchen, and J. Mackay. 

Laboratory Practice, Vol. 20, No. 9, p 725, 730, 
September 1971. 1 fig, 15 ref. 


Descriptors: *Biochemical oxygen demand, *Cul- 
tures, *Microorganisms, *Effluents, *Trickling fil- 
ters, Chemical oxygen demand, Toxicity, Filters, 
Equipment, Sewage treatment, Testing, Silica, 
Laboratory equipment, *Waste water treatment. 


A laboratory-scale trickling filter is described 
which can produce mixed cultures of microorgan- 
isms necessary for assessing the potential treat- 
ment of effluents or provide inoculum for BOD 
tests. The apparatus as illustrated consists of a 
glass tube, 36 inches tall and 2 inches in diameter 
which is filled with one-half inch silica chips. The 
nutrient solution, stored in a 20 liter glass aspirator 
shielded from light to reduce algal growth, is al- 
lowed to drip through this column promoting 
growth of microorganisms on the silica chips. An 
electric clock-pulley combination provides con- 
stant flow conditions in this set up at a rate of 100 
ml per hour. The settled effluent from the column 
collects in the bottom chamber of the receiving 
vessel, and the microorganisms it contains are 
used to assess the potential biological treatment of 
the effluents of interest. The equipment described 
will enable the production of the most potent in- 
oculum of microorganisms obtainable for effluent 
treatment. Its simplicity and continuous operation 
provide significant advantages over classical cul- 
ture-producing techniques on a batch basis. 
(Holoman-Battelle) 

W72-06254 


BIOPOLYMERS OF ACTIVATED SLUDGE. 
Northern Regional Research Lab., Peoria, Ill. 

For primary bibliographic entry see Field OSA. 
W72-06256 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 
Waste Treatment Processes—Group 5D 


PROCEEDINGS - WORKSHOP ON POULTRY 
PROCESSING PLANT WATER UTILIZATION 
AND WASTE CONTROL, 

North Carolina Water Resources Research Inst., 
Raleigh. 

Roy E. Carawan. 

Available from the National Technical Informa- 
tion, Service as PB-207 790, $3.00 in paper copy, 
$0.95 in microfiche. Workshop held in Green- 
sboro, North Carolina, September 16, 1971, UNC- 
WRRI Report No. 59, 92 p, 8 fig, 4 tab. OWRR A- 
999-NC (29). 


Descriptors: *Water conservation, *Water reuse, 
*Waste disposal, *Industrial wastes, *Industrial 
water, Waste treatment, *Waste water treatment, 
North Carolina, Pollution abatement, Water quali- 
ty control. 

Identifiers: *Food processing wastes, *Poultry 
processing wastes, *Waste control, Durham (NC). 


This workshop focused on the impact of in-plant 
process and equipment changes on water use and 
waste abatement in poultry processing. Objectives 
were to: (1) share results of an EPA research, 
development and demonstration project con- 
ducted in the Gold Kist plant at Durham, North 
Carolina; (2) interpret the usefulness of these 
results for improving the operation of plants; and 
(3) discuss implications of the results for imple- 
mentation of water conservation and waste abate- 
ment programs by poultry processing firms and 
enforcement of health and environmental pro- 
grams by regulatory agencies. There has been a 30 
percent reduction in water use (580,000 gallons 
versus 838,000 gallons) and a 65 percent reduction 
in waste discharged to the city system (1400 
pounds versus 4000 pounds of BOD). Blood from 
the killing room has been effectively eliminated 
from plant effluent, and feathers in the plant ef- 
fluent have been controlled. Biological quality of 
the final product has been maintained. (Howells- 
North Carolina) 

W72-06288 


EXPERIMENTAL OPTIMIZATION OF STEP 
AERATION WASTE TREATMENT SYSTEMS, 
Kansas Water Resources Research Inst., Manhat- 
tan. 

L. E. Erickson. 

Available from the National Technical Informa- 
tion Service as PB-207 787, $3.00 in paper copy, 
$0.95 in microfiche. Completion Report, Contribu- 
tion No. 90, 1972. 29 p, 2 fig, 6 tab, 10 ref. OWRR 
A-029-KAN (5). 


Descriptors: *Activated sludge, Dispersion, 
Washouts, Siability, *Biological treatment, 
*Waste water treatment, *Aeration, *Optimiza- 
tion, Uncertainty, *Model studies, Computer 
models. 

Identifiers: *Step aeration, Mixed culture, 
Parameter uncertainty, Tower aeration system. 


Computer studies using mathematical models in- 
dicate that the step aeration process is ad- 
vantageous under some conditions with the op- 
timal design depending on the kinetic model and 
the parameter values within the model. Experi- 
mental studies directed toward kinetic model 
identification in mixed populations have been con- 
ducted. The kinetic behavior of mixed populations 
of activated sludge has been investigated over a 
wide range of operating conditions. The growth 
parameters change significantly and systemati- 
cally with mean residence time. The results sug- 
gest that different cell populations predominated 
at different mean residence times with fast-grow- 
ing cells predominating at low mean residence 
times and slow-growing cells predominating at 
high mean residence times. Model identification 
studies indicated that the models of Moser, Monod 
and Contois with a decay term added were signifi- 
cantly better than the other models which were 
tested. An experimental investigation of optimal 
conditions using evolutionary operation indicated 
that step aeration was desirable. 

W72-06289 
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USING WASTE HEAT FROM STEAM ELEC- 
TRIC PLANTS, 

Oregon State Univ., Corvallis. Dept. of Soils. 

L. Boersma. 

Agricultural Engineering, Vol 52, No. 11, p 586- 
588, November 1971. 2 fig, 1 tab. OWRR-B-012- 
ORE (3). 


Descriptors: Thermal pollution, Heated water, 
Water quality, Nuclear power plants, Water reuse. 
Identifiers: Waste heat, Power production, Tem- 
perature effects. 


Developing an integrated system would be attrac- 
tive only under certain combinations of these cir- 
cumstances: there is absolute certainty that the 
cooling function is performed in a reliable manner; 
the cooling function is performed without charge 
to the utility; a fee can be charged by the utility for 
the use of the warm water, the system returns a 
profit on the investment which is competitive with 
other uses of the money; a social benefit is derived 
for which the public is willing to pay. The invest- 
ment will be large--which will probably make it 
necessary for the operator to be a large company. 
A first step in this direction was the recent an- 
nouncement that Florida Power Corp. and Ralston 
Purina Co. entered into a joint project for develop- 
ing commercial uses for heated water. In a 5-year 
program the food company will establish a 
research facility at the power plant site. The pro- 
gram will develop ways for using hot water to 
establish farming areas for seafoods. (Buckley- 
Oregon) 

W72-06292 


WASTE MANAGEMENT IN THE FOOD 
PROCESSING INDUSTRY, 

Oregon State Univ., Corvallis. Dept. of Food 
Science and Technology. 

Michael R. Soderquist. 

Journal of Environmental Quality, Vol. 1, No. 1, p 
81-86, January-March 1972. 4 fig, 1 tab, 23 ref. 
OWRR A-006-ORE (2). 


Descriptors: *Food processing industry, Waste 
water treatment, Industrial wastes, Waste treat- 
ment, *Water reuse, By-products. 
Identifiers: *Waste management, 
processing wastes. 


*Food 


Public awareness of the current environmental cri- 
sis has prompted the food processing industry to 
initiate action on several fronts. This activity has 
been aimed at reducing the impact of waste 
products on the environment. Although the quanti- 
ties of food processing wastes generated annually 
are massive, and production takes place mainly 
during the summer months when assimilative 
capacities of receiving waters are minimal, signifi- 
cant progress in the areas of waste reduction, 
wastewater recycling, by-product development, 
and waste treatment has been made. Examples of 
such successful efforts include production of 
animal feed from vegetable wastes, development 
of fish hatchery rations from seafood scrap, 
design of a less wasteful potato peeling method, 
development of cheese whey concentration 
techniques, culturing of single-cell protein on solid 
wastes, treatment of maraschino cherry brine for 
reuse, and others. Further advances will be made 
by the food processing industry in the 1970's 
through the utilization of the unified systems ap- 
proach, which considers individual operations, 
from harvest through waste disposal, as integrated 
sub-units of the total process. Through the utiliza- 
tion of this concept, maximum benefit can be 
derived from given inputs of time and effort, yield- 
ing a complete systems which has been optimized 
to produce a minimum of waste materials. 
W72-06300 


DISPOSAL OF RADIOACTIVE WASTE IN 
DEEP SILICATE ROCK, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

For primary bibliographic entry see Field OSE. 
W72-06329 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


MICROBIAL TREATMENT OF INDUSTRIAL 
WASTE CONTAINING CYANIDE: VI. ADAP- 
TIVE FORMATION OF CYANIDE-DEGRADING 
ENZYME OF FUSARIUM SOLANI, (IN 
JAPANESE), 

Osaka Univ. (Japan). Faculty of Engineering. 
Tatsuo Shimizu, and Hisahara Taguchi. 

J Ferment Technol. 48 (5): 1970, p 277-282. English 
summary. 

Identifiers: Adaptive, Cyanide, Degrading, En- 
zyme, Formation, Fusarium-Solani, Industrial, 
Kinetic, Microbial, Model, Treatment, Waste. 


F. solani induces a cyanide-degrading enzyme 
system during the process of its adaptation to cya- 
nide. Kinetics for the formation of a cyanide- 
degrading enzyme of F. solani are presented. The 
formation of this enzyme was of a differential 
type. The equation on enzyme formation was in- 
troduced under conditions of a constant growth 
rate (in the continuous culture system), based on 
the kinetic model for differential synthesis 
presented by Terui. The theoretical value of en- 
zyme formation calculated by the equation coin- 
cided well with the experimental value. A second 
equation was introduced by using the derived 
kinetic model to find the particular value of the 
dilution rate at which the productivity of cyanide 
degrading active cells becomes maximum. The 
theoretically calculated value (D = 0.14 hr-1) was 
nearly equivalent to the experimental value (D = 
0.13 hr-1). (See also W72-06417,--Copyright 1971, 
Biological Abstracts, Inc. 

W72-06420 


MICROBIAL TREATMENT OF INDUSTRIAL 
WASTE CONTAINING CYANIDE: VII. 
OPERATING CONDITIONS OF CONTINUOUS 
TREATMENT OF WASTE CONTAINING CYA- 
NIDE, (IN JAPANESE), 

Osaka Univ. (Japan). Faculty of Engineering. 
Tatsuo Shimizu, Tadayuki Imanaka, Masakazu 
Sanada, and Hisaharu Taguchi. 

J Ferment Technol. 48 (5): 1970. 283-290. English 
summary. 

Identifiers: Cyanide, Industrial, 
Operating, Treatment, Waste. 


Microbial, 


The equation on the cyanide decomposition rate 
and residence time distribution were applied to 
continuous microbial treatment analysis of waste 
containing cyanide. The number of vessels, active 
cell replacement rate and active cell feeding 
methods should be considered to elucidate the 
treatment efficiency. In the single-stage system, 
there was no significant enhancement of the treat- 
ment efficiency with active cell replacement rate 
over 10-3/da. When active cell replacement rate 
over 10-3/da. was available the multi-stage vessel 
system was better than the single-stage system to 
promote efficiency in the treatment. In the multi- 
stage vessel system, the maximum efficiency was 
obtained by feeding the first vessel with active 
cells at a rate below 10-2/da. (See also W72-06420)- 
-Copyright 1971, Biological Abstracts, Inc. 
W72-06421 


CONDITIONING AND DISPOSAL OF FERRIC 
SULFATE SLUDGES, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Sanitary Engineering. 

P. H. King, J. W. Olver, C. W. Randall, and J. A. 
Caskey. 

Presented at Fourth Annual North East Regional 
Antipollution Conference, July 1971, University 
of Rhode Island, Kingston, 25 p, 15 fig, 3 tab, 7 
ref. 


Descriptors: *Dewatering, Sludge disposal, Zeta 
potential, Filtration, *Waste water treatment. 
Identifiers: *Polyelectrolytes, *Filterability, Fer- 
ric sulfate, Sand drying beds, Vacuum filtration, 
Conditioning. 


Synthetic organic polyelectrolytes conditioned 
ferric sulfate sludges for dewatering by gravity 
drainage and vacuum filtration. Previous work 
revealed successful polymer conditioning de- 


pended on sludge character, nature of polyelec- 
trolyte used, and the time and manner of polymer 
addition. Polymers have been able to: decrease 
specific resistance of sludge; improve alum sludge 
drainability; be most effective with molecular 
weights of 1,000,000 or more and when added to 
sludge following settling; and increase dewatering 
rates in vacuum filtration or open sand drying 
beds. 500 ml samples of a ferric sulfate - lime 
sludge were pH adjusted. Polymer doses of 0-190 
ppm were mixed with sludge for 2 minute periods 
at 100 rpms. This speed kept the system 
homogeneous and prevented premature settling. 
Parameters studied were pH, sludge solids con- 
centration, nature and dose of polyelectrolyte, 
specific resistance of conditioned sludge, zeta 
potential, and drainage rates. Results indicated 
synthetic organic polymers improved ferric sulfate 
sludge dewaterability, optimum pH range was near 
neutrality, sand bed drying was effective, and no 
correlation existed between zeta potential and im- 
proved filterability. Polymers form chemical 
bridging mechanisms between floc particles. (Nar- 
dozzi-AWWA) 

W72-06453 


USE OF MICROSTRAINER UNIT AT DENVER, 
Denver Board of Water Commissioners, Colo. 

G. J. Turre. 

Journal American Water Works Association, Vol 
51, No 3, p 354-357, March 1959. 3 fig, 1 tab. 


Descriptors: *Filtration, *Microorganisms, Tur- 
bidity, Head loss, Construction, Treatment facili- 
ties, Water purification, Colorado, *Waste water 
treatment. 

Identifiers: *Microstraining, Washwater, *Denver 
(Colo). 


The construction and operation are described of a 
microstraining process to remove microorganisms 
at a Denver water purification plant. Dimensions 
of the strainer and steel tank are given. The drum 
is three-fifths submerged with a rotational capaci- 
ty of 0.5-4.0 rpms. The unit, rated at 2.0 mgd, has 
processed 3.9 mgd of water with 3.0 ppm turbidity. 
Construction details and materials are provided. 
Raw water enters the drum axially and flows radi- 
ally through the fabric. Head loss is less than 5-6 
inches. A washwater hopper collects material from 
drum washing, then drains into the hollow axle of 
the drum following through the center of the bear- 
ing located on the upstream side of the unit. A row 
of cleaning jets on the outside top of the drum 
flushes solids into the washwater trough. The jet 
slots are self cleaning. Wash water requirements 
are low. Laboratory tests are made on the type and 
percentage of organism removed and turbidity 
reduction. Percent wash water used, water 
strained, washing pressure, and head loss are 
recorded at the site. A comparison is made of 
microstraining and filtration. (Nardozzi-AWWA) 
W72-06454 


A LABORATORY STUDY OF WATER TREAT- 
MENT SLUDGE HANDLING, CONDITIONING 
AND DEWATERING TECHNIQUES, 

Cincinnati Univ., Ohio. Dept. of Civil Engineering. 
B. J. Stoll. 

M.S. Thesis, 1970, 82 p, 6 tab, 18 fig, 38 ref. 


Descriptors: *Filtration, *Centrifugation, Coagu- 
lation, *Dewatering, *Sludge treatment, Waste 
water treatment, * Water treatment. 

Identifiers: *Settling, Polyelectrolytes, Condition- 
ing, Cincinnati (Ohio). 


The settling, filtration, and centrifugation of raw 
and polyelectrolyte conditioned coagulation 
sludge from the Cincinnati Water Treatment Plant 
were evaluated. Important process parameters 
were identified and analyzed. Literature was 
reviewed on the bridging action of polyelectrolytes 
as conditioning agents and coagulant dosage op- 
timization considering initial sludge solids content, 
sludge volume filtered, filter surface area and 
pressure. Sludge sampling and storage procedures, 
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conditioning agent preparation, sludge solids con- 
tent, and laboratory dewatering analyses are 
discussed. Data are tabulated and graphed for 
settling, filtration, and centrifugation tests on raw 
and polymer conditioned sludge. A _ cationic 
polyelectrolyte effectively conditioned sludge for 
dewatering by filtration or centrifugation. Settling 
was a good pretreatment method to make sludge 
amenable to dewatering by filtration and centrifu- 
gation. Additional work suggested includes: in- 
vestigation of coagulant dispersion and mixing 
techniques; and pilot filter and centrifugation stu- 
dies of raw and polymer conditioned sludge. (Nar- 
dozzi-AWWA) 

W72-06455 


THE USE OF POLYMERS FOR WATER 
TREATMENT, 

Drew Chemical Corp., Parsippany, N.J. 

D. R. Sexsmith, E. A. Savinelli, and J. S. Beecher. 
Industrial Water Engineering, Vol 6, No 12, p 18- 
23, December 1969. 


Descriptors: *Scaling, *Flocculation, *Dispersion, 
Adsorption, Waste water treatment. 

Identifiers: *Polymers, Molecular weight, Electri- 
cal charge, Bridging. 


The utility of polymers for flocculation, disper- 
sion, and scale control is reviewed. The four 
polymer types are natural, modified natural, vinyl, 
and condensation. Universally applicable 
polymers do not exist. The most important 
polymer properties are molecular weight and 
charge. Molecular weight is related to bridging and 
adsorbing action. Functional! groups influence the 
electrical charge to neutralize surface charges of 
colloidal particles. An overdose of a_ highly 
charged polymer could create electrical imbalance 
and act as a dispersant. A dispersant prevents par- 
ticle agglomeration, bridging, and settling. Some 
polymer combinations reduce boiler tube or cool- 
ing tower incrustations and remove existing scales. 
Highly concentrated carboxyl groups and com- 
binations of polymeric and complexing agents are 
best for scale control. Three case histories are 
discussed. A polymer-polyelectrolyte combination 
reduced deposit thickness in boiler tubes plugged 
with phosphate, lignin organic, catalyzed sulfite, 
and neutralizing amine scale. Cleaning and fuel 
consumption costs were reduced. A cationic 
polymer reduced a silt, iron oxide, and microbial 
slime scale in heat excaangers at an oil refinery. A 
combined polymer-sequestering agent reduced 
cooling tower scale at a foundry operation. (Nar- 
dozzi-AWWARF) 

W72-06456 


COOPERATIVE TREATMENT OF INDUSTRI- 
AL WASTES, 

Syracuse Univ., N.Y. 

N. L. Nemerow. 

Industrial Water Engineering, Vol 6, No 6, p 30- 
32, June 1969, 1 fig, 2 ref. 


Descriptors: *Industrial wastes, *Municipal 
wastes, Economics, *Waste water treatment. 
Identifiers: *Separate treatment, *Combined treat- 
ment, Art factors, Science factors. 


The consideration of several art and science fac- 
tors is proposed for joint treatment of combined 
industrial and municipal wastes. The art factors in- 
clude: precedent of separate or combined treat- 
ment; relation of industry to community; political 
compatibility of industrial and municipal officials; 
sewer charge rates; industrial proximity to sewage 
treatment plant; competence of sewage treatment 
personnel to handle the waste and avoid major up- 
sets; and the permanence of industrial waste 
production in type and quantity. The science fac- 
tors include: the type of sewage plant and its abili- 
ty to remove the industrial contaminants; the in- 
dustrial waste character and parameters such as k 
value, deoxygenation rate, ultimate oxygen de- 
mand, toxic chemicals and metals, temperature, 
grease content, refactory organic matter, 
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phosphates, nitrates, and other algal nutrients; in- 
dustrial effluent quality and effect on quality of 
receiving stream; and the economic alternatives 
available. (Nardozzi-AWWARF) 

W72-06457 


A STUDY OF THE DEWATERING OF THE CIN- 
CINNATI WATER TREATMENT PLANT 
SLUDGE BY CENTRIFUGATION, 

Cincinnati Univ., Ohio. Dept. of Civil Engineering. 
J. Crook. 

M. S. Thesis, 1969. 95 p, 16 tab, 25 fig, 39 ref. 


Descriptors: *Centrifugation, *Sludge treatment, 
*Dewatering, Waste water treatment, *Water 
treatment. 

Identifiers: *Sand drying beds, Coagulation 
sludge, Cake solids, Settling analyses, Polymer ad- 
dition, Centrate, Presettling, Drying rates, Cincin- 
nati (Ohio). 


The utility of centrifuging and sand during coagu- 
lation sludge is examined in laboratory scale units. 
A literature review of sludge disposal techniques is 
presented. A history of centrifugation including 
types, machine and process variables, economics, 
and advantages is presented. Sludge from the Cin- 
cinnati water treatment plant is evaluated. Labora- 
tory and analytical methods are enumerated for 
sludge collection and storage, sample preparation, 
centrifugation equipment and techniques, drying 
beds, and polymer addition to the waste. The pH, 
COD, raw sludge solids concentration, settling 
analyses, centrifugation of raw sludge with and 
without polymer aids, centrate suspended solids 
removal, and sand drying bed efficiency are evalu- 
ated. Cake solids concentrations and centrate 
recovered increase with centrifugation speed and 
detention time. Presettling wastes before centrifu- 
gation appeared beneficial. Drying rates were 
comparable for raw and centrifuged sludge. 
Bench-scale centrifugation testing and drying bed 
development studies are recommended. (Nardoz- 
zi-AWWA) 

W72-06459 


ANIMAL WASTE MANAGEMENT. 
For primary bibliographic entry see Field 05G. 
W72-06490 


EFFLUENT DISCHARGE GUIDELINES AND 
ANIMAL WASTE MANAGEMENT TECHNOLO- 
GY, 

Environmental Protection Agency, Washington, 
D.C. Office of Research and Monitoring. 

For primary bibliographic entry see Field 05G. 
W72-06500 


STATUS OF DAIRY CATTLE WASTE TREAT- 
MENT AND MANAGEMENT RESEARCH, 
Purdue Univ., Lafayette, Ind. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 05G. 
W72-06501 


POULTRY WASTE MANAGEMENT, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 05G. 
W72-06503 


SWINE WASTE MANAGEMENT, 

Illinois Univ., Urbana. Dept. of Agricultural En- 
gineering. 

For primary bibliographic entry see Field 05G. 
W72-06504 


RECYCLING OF ANIMAL WASTES, 
Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

For primary bibliographic entry see Field 05G. 
W72-06505 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 
Waste Treatment Processes—Group 5D 


REGULATORY ASPECTS OF RECYCLED 
LIVESTOCK AND POULTRY WASTES, 

Food and Drug Administration, Rockville, Md. 
Bureau of Veterinary Medicine. 

For primary bibliographic entry see Field 05G. 
W72-06506 


THE ROLE OF EXTENSION IN POLLUTION 
ABATEMENT IN VIRGINIA, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Cooperative Extension Service. 

For primary bibliographic entry see Field 05G. 
W72-06514 


APPLICATION OF THE BIO-DISC PROCESS 
TO TREATMENT OF DOMESTIC WASTE- 
WATER, 

Autotro! Corp., Milwaukee, Wis. Bio-Systems 
Div. 

L. RAntonie. 

Paper presented at the 43rd Annual Conference of 
the Water Pollution Control Federation, Boston, 
Massachusetts, October 4-9, 1970, 8 p, 27 fig, 2 
tab, 2 ref. EPA 17050 DAM 10/70, 14-12-810. 


Descriptors: *Waste water treatment, Wisconsin, 
Treatment facilities, Biochemical oxygen demand, 
*Denitrification, Nutrient removal, Ammonia. 
Identifiers: BIO-DISC process, Rotating disc 
process, Package plant, Tauchtropfkorper, 
Pewaukee (Wisc). 


A prototype package plant incorporating the rotat- 
ing disc wastewater treatment process was tested 
on municipal wastewater at the Village of Pewau- 
kee, Wisconsin, to evaluate its treatment capabili- 
ties and establish guidelines for operation and test- 
ing of a full-scale rotation disc demonstration plant 
soon to be put into operation at Pewaukee. The 
package plant included a rotating bucket feed 
mechanism, ninety-one 1.75-meter diameter discs 
divided into two stages, and a secondary clarifier 
with a_ sludge-removal mechanism. Variables 
tested included hydraulic loading, rotational disc 
speed, sludge recycle, and wastewater tempera- 
ture as it varied with climatic conditions. At a 
hydraulic loading of 1.5 gpd/sq ft of disc surface, 
the package plant achieved 87% removal of BOD 
and 80% removal of suspended solids to yield an 
effluent of 20 mg/1 BOD and suspended solids 
when treating effluent from the existing primary 
clarifier. At the same hydraulic loading, 85% 
removal of ammonia nitrogen was obtained to 
yield an effluent of 3.5 mg/l. Low maintenance 
requirements and low power consumption were 
demonstrated by the rotating disc process during 
the test program. (EPA abstract) 

W72-06518 


TREATMENT AND DISPOSAL OF VESSEL 
SANITARY WASTES: A SYNTHESIS OF CUR- 
RENT INFORMATION. 

National Academy of Sciences-National Research 
Council, Washington, D.C. Maritime Research In- 
formation Service. 


Maritime Research Information Service. Final re- 
port, July 1971, 150 p, 188 ref. Maritime Adminis- 
tration C-0-35498. 


Descriptors: *Waste water treatment, *Waste 
storage, Waste disposal, Domestic wastes, Waste 
identification, Ships, Sewage, Sewage treatment, 
Boats, Boating regulations, Coast Guard regula- 
tions. 

Identifiers: *Vessel sewage treatment, 
sanitary wastes. 


Vessel 


The flow of pollution from marine vessels is 
reviewed for those vessels operating on the 
navigable inland, harbor, and coastal waters of the 
United States and Canada. The review deals 
primarily with body wastes from toilets and 
urinals, however, domestic wastes from laundries, 
showers, sinks, and galleys that have normally 
been discharged in the past from vessels sanitary 
systems have been included to the extent that they 
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bear on the problem. In the broadest sense, two 
approaches to the problem are available within the 
scope Vf presSnt technWlogy. (1) The wastes can 
be temporarily retained aboard for discharge at a 
shore facility or in unrestricted waters or (2) can 
be treated and discharged to the waterway in an 
acceptable condition. This synthesis provides the 
necessary background information for vessel 
operators and port authorities to ascertain which 
of the two approaches is most compatible with 
their operational requirements, including the ad- 
vantages and disadvantages inherent in each. Ad- 
ministrators and legislators should also be able to 
gain additional perspective with regard to the 
scope of the problem. Alternate methods and ap- 
proaches for solving the technical problems are 
suggested; the economic impact on the various 
sectors of the marine community is estimated. 
W72-06519 


VIRUS REMOVAL BY COAGULATION WITH 
POLYELECTROLYTES, 

Maine Univ., Orono. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 05F. 
W72-06529 


PARTICULATE REMOVAL ON COATED 
FILTER MEDIA, 

Eimco Corp., Salt Lake City, Utah. 

For primary bibliographic entry see Field OSF. 
W72-06531 


EFFECT OF SULFATE AND OTHER IONS IN 
COAGULATION WITH ALUMINUM (111), 
Nebraska Univ., Lincoln. Dept. of Civil Engineer- 
ing. 

G. P. Hanna, Jr., and A. J. Rubin. 

Journal of American Water Works Association, 
Vol. 62, No. 5, p 315-321, May 1970. 8 fig, 30 ref. 


Descriptors: *Water treatment, *Coagulation, 
*Sedimentation, *Aluminum compounds, 
*Hydrogen ion concentration, Coliforms, 


Nitrates, Sulfates, Phosphates, E. coli, *Waste 
water treatment. 
Identifiers: * Anion concentration. 


Coagulation of Escherichia Coli by aluminum 
sulfate was investigated, and the effects of several 
diverse ions were examined. The coagulation of 
Escherichia coli by aluminum sulfate shows a 
marked concentration pH dependence similar to 
that for aluminum nitrate. Clarification is strongly 
affected by the type and concentration of anions 
present in the solution. The effect of a particular 
anion depends upon its ability to complex alu- 
minum. Nitrate, being very weakly basic, has very 
little effect except at very high concentrations. 
Sulfate complexes to a greater extent, but is less 
basic than the hydroxide ion and is replaced by it 
with increasing pH, and thus does not appreciably 
affect the range on the basic side. Phosphate is 
strongly basic and strongly coordinates with alu- 
minum, forming the insoluble precipitate. 
Phosphate has the effect of shifting the entire pH 
range of the sweep zone to the acid side without 
appreciable widening. Clarification was most rapid 
and complete in the presence of insoluble alu- 
minum ‘floc’. The mechanism of rapid clarifica- 
tion and settling in the sweep zone is attributed to 
the enmeshment of the dispersed phase in 
precipitating gelatinous aluminum ‘hydroxide’. 
(Bean-AWWARF) 

W72-06534 


REMOVAL OF VIRUSES FROM WATER BY 
CHEMICAL COAGULATION AND FLOCCULA- 
TION, 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
For primary bibliographic entry see Field OSF. 
W72-06537 


COAGULATION TESTING: A COMPARISON 
OF TECHNIQUES - PART I, 
Montgomery Research Inc., Pasadena, Calif. 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


For primary bibliographic entry see Field OSF. 
W72-06539 


OXIDATION DITCH IN A CONFINEMENT 
BEEF BUILDING, 

Illinois Univ., Urbana. Dept. of Animal Science; 
and Illinois Univ., Urbana. Dept. of Agricultural 
Engineering. 

D. D. Jones, D. L. Day, and U. S. Garrigus. 
Transaction of the ASAE, Vol. 14, No. 5, Sept.- 
Oct 1971. p 825-827, 6 fig, 2 tab, 1 ref. 


Descriptors: *Farm wastes, *Confinement pens, 
*Oxidation lagoons, Aerobic bacteria, Costs, Cat- 
tle, *Waste water treatment, Biochemical oxygen 
demand, Chemical oxygen demand. 

Identifiers: *Beef cattle wastes. 


Disposing of beef cattle wastes with an in-the- 
building oxidation ditch is being studied by the De- 
partments of Animal Science and Agricultural En- 
gineering in an experimental beef-confinement 
facility at the University of Illinois Beef Farm. 
Waste from cattle consuming rations of high- 
roughage and high-concentrate was studied during 
a four month test period from March through 
June, 1969. Field trials indicated that the in-the- 
building oxidation ditch is a satisfactory method of 
treating beef cattle waste. Loading rates of 55 cm 
ft of oxidation ditch per 800 pound fattening calf 
and 80 cu ft per cow and calf were used. The 5-day 
mixed-liquor biochemical oxygen demand values 
were less than 1,000 mg per liter and the superna- 
tant BODSs were usually less than 200 mg per liter. 
The chemical oxygen demand values were ex- 
tremely high (up to 55,000 mg per liter) due to the 
high cellulose ration fed to the first group of 
animals. There was some evidence that biological 
activity was influenced by cold climates. Assum- 
ing a daily BODS production of 1.3 pound per 1000 
pound beef feeder and a power cost of 2 cents per 
KWH, the aeration rotor operating cost would be 
about 2.5 cents per 1,000 pound animal per day. 
This would be about 1 cent per pound of gain. 
(Schmitt-Iowa State) 

W72-06546 


METHODS OF REMOVING SETTLEABLE 
SOLIDS FROM OUTDOOR BEEF CATTLE 
FEEDLOT RUNOFF, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering. 

C. B. Gilbertson, T. M. McCalla, J. R. Ellis, and 
W.R. Woods. 

Transactions of American Society of Agricultural 
Engineering, Vol. 14, No. 5, September-October 
1971. p 899-905, 19 fig, 2 tab, 11 ref. 


Descriptors: *Farm wastes, Runoff, Cattle, *Set- 
tling basins, Waste disposal, *Feed lots, *Waste 
water treatment. 

Identifiers: *Liquid storage, Continuous flow, 
Batch system, *Feedlot runoff. 


Two experimental systems were installed to study 
removal of settleable solids from runoff. One 
method, termed the ‘batch’ system, consisted of a 
primary settling basin and a secondary basin. All 
runoff from a given storm event was trapped 
within the primary settling basin and detained to 
allow the heavier solids to settle to the bottom of 
the basin. The supernate was pumped from the pri- 
mary basin into the secondary basin for longer de- 
tention times. The other concept was termed ‘con- 
tinuous flow.’ Runoff resulting from a storm 
moved continuously through a series of porous 
dams. The porous dams reduced the velocity of 
flow sufficiently to allow the heavier particles to 
remain in the settling channel while the liquids 
flowed by gravity to a liquid storage pond. Results 
of the 1-1/2 year study are: (1) The concentration 
of chemicals and solids in runoff was highly varia- 
ble for rainfall-runoff events; (2) Rainfall runoff 
transported about 1.6 tons of solids per acre-inch, 
while winter runoff transported about 10 tons per 
acre-inch; (3) The batch system removed settlea- 
ble solids efficiently; however, the system main- 
tenance had considerable disadvantages; (4) The 


continuous flow concept may be readily adapted 
to many of the feedlots experiencing runoff 
problems; (5) Settling of solids presents more of a 
problem during cold weather. (Bundy-Iowa State) 
W72-06548 


5E. Ultimate Disposal of Wastes 


POND LININGS FOR DESALTING PLANT EF- 
FLUENTS (SUPPLEMENT), 

Bureau of Reclamation, Denver, Colo. 

W. R. Morrison, R. A. Dodge, and J. Merriman. 
For sale by Supt. of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. Price 
$0.60. Office of Saline Water Research and 
Development Progress Report No. 734, October 
1971, 51 p, 5 fig, 24 tab, 11 ref. 


Descriptors: ‘*Soil sealants, *Evaporation, 
*Ponds, *Linings, Brine disposal, Seepage, 
Desalination wastes, Waste water disposal, Sea- 
lants, Films. 

Identifiers: *Solar ponds, Surface spray. 


A field and laboratory evaluation of 4 types of lin- 
ing materials proposed for seepage control in brine 
disposal ponds was conducted. The 4 types in- 
cluded: compacted earth, flexible membrane 
linings, hard-surface linings, and soil sealants, 
mixed-in-place soil sealants, and ponded soil sea- 
lants. PVC plastic lining provided the most 
satisfactory sealing performance. A _ newly 
developed, sprayable liquid vinyl polymer that 
forms a surface film upon curing appears to have 
merit for sealing brine disposal ponds, and addi- 
tional studies are recommended to fully evaluate 
its potential. (OSW abstract) 

W72-05919 


PRODUCTION AND DISPOSAL OF WASTES: 
SOCIAL CONSEQUENCES--POLICY IMPLICA- 
TIONS, 

For primary bibliographic entry see Field 05G. 
W72-05942 


OCEAN DISCHARGE OF NON-TOXIC FOOD 
PROCESSING SOLIDS RESIDUALS. 

National Canners Association Research Founda- 
tion, Berkeley, Calif. 

For primary bibliographic entry see Field OSB. 
W72-06044 


EFFECTS OF IRRIGATION OF MUNICIPAL 
SEWAGE EFFLUENT ON SPOIL BANKS, 
Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

W. E. Sopper, and L. T. Kardos. 

Available from the National Technical Informa- 
tion Service as PB-207 784, $3.00 in paper copy, 
$0.95 in microfiche. Pennsylvania Institute for 
Research on Land and Water Resources. Comple- 
tion Report, December 1971.9 p, 14 ref. OWRR B- 
020-PA (7). 


Descriptors: *Sewage effluent, *Sludge, *Spoil 
banks, *Irrigation, Site amelioration, Revegeta- 
tion, Water pollution, Municipal wastes, Refores- 
tation, *Waste disposal. 

Identifiers: Land reclamation, Lysimeters. 


Approximately 25 tons of spoil bank material were 
placed in each of ten large boxes, 32 feet long, 4 
feet wide, and 4 feet deep. In April, 1969, each box 
was planted with seven species of tree seedlings -- 
Japanese larch, white spruce, Norway spruce, 
white pine, European alder, hybrid poplar, and 
black locust. Orchard grass, tall fescue grasses, 
crownvetch, and birdsfoot trefoil legumes were 
broadcast seeded in each box. Two boxes were un- 
treated as controls. The remaining eight boxes 
were divided into four groups of two for treat- 
ment. The four weekly treatments applied were: 
(1) 2 inches of sewage effluent, (2) 1 inch of 
sewage effluent and 1 inch of sludge, (3) 2 inches 
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of sewage effluent and 2 inches of sludge, and (4) 2 
inches of sludge. Treatments were applied for 24 
weeks from May to October in 1969 and 1970. 
There was 100 percent mortality in the control 
boxes. Tree seedling survival and growth on all 
treated boxes was excellent. Highest tree seedling 
survival was obtained with the 2 inches of sewage 
effluent treatment. Treatments were very effec- 
tive in establishing a ground cover of grasses and 
legumes particularly those that included sludge ap- 
plications. 

W72-06135 


A BILL TO PRESERVE HUMAN HEALTH AND 
WELFARE: THE MARINE PROTECTION ACT 


OF 1971, 
Congress, Washington, D.C.; and House, 
Washington, D.C. 


For primary bibliographic entry see Field 06E. 
W72-06216 


BIOPOLYMERS OF ACTIVATED SLUDGE. 
Northern Regional Research Lab., Peoria, Ill. 
For primary bibliographic entry see Field OSA. 
W72-06256 


PRINCIPLES FOR LIMITING THE INTRODUC.- 
TION OF RADIOACTIVE WASTE INTO THE 
SEA. 


International Atomic Energy Agency, Vienna 
(Austria). Div. of Health, Safety and Waste 
Management. 

For primary bibliographic entry see Field 05B. 
W72-06315 


BIBLIOGRAPHY ON HYDROLOGICAL CON- 
SIDERATIONS IN (1) WATER RESOURCES 
FOR AGRICULTURE (2) GROUND DISPOSAL 
OF RADIOACTIVE WASTES. 

Bhabha Atomic Research Center. Atomic Energy 
Commission, Bombay (India). 

For primary bibliographic entry see Field 05B. 
W72-06321 


DISPOSAL OF RADIOACTIVE WASTE _ IN 
DEEP SILICATE ROCK, 
California Univ., Livermore. Lawrence Radiation 


Lab. 

J. J. Cohen, A. E. Lewis, and R. L. Braun. 

IEEE Transactions on Nuclear Science, Vol. 19, 
No. 1, p 172-176, Feb. 1972. 7 fig, 2 ref. 


Descriptors: *Nuclear powerplants, *Effluents, 
*Radioactivity, *Nuclear wastes, *Nuclear explo- 
sions, *Radioactive waste disposal, Water pollu- 
tion, Water pollution sources, Craters, Rock 
mechanics, Soil contamination, Structural geolo- 
gy, Ultimate disposal, Environment, Economics, 
Sites, Water reuse, Liquid wastes, Waste treat- 
ment. 

Identifiers: Waste solidification, Containment un- 
derground, Rock matrix, Waste disposal siting. 


A method for disposing of nuclear-reactor wastes 
by in-situ incorporation in molten silicate rock is 
presented. In this method, liquid wastes are in- 
jected into a deep underground chimney and al- 
lowed to self-boil. The resulting steam is 
processed at the ground surface and recycled into 
a closed system. When waste addition is ter- 
minated, the chimney is allowed to boil dry; 
thereby solidifying the waste. The heat generated 
by the radioactive waste then melts the surround- 
ing rock, which dissolves the waste. Finally, the 
rock refreezes, trapping the radioactivity in an in- 
soluble rock matrix deep underground. This 
method has significant environmental and 
economic advantages over previously proposed 
methods. Detail is presented on the plowshare 
concept, heat balance, site and operational con- 
siderations, and economic and environmental ad- 
vantages. (Houser-ORNL) 

W72-06329 
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STUDIES ON THE PROTECTION OF OCEAN 
AND ATMOSPHERE FROM CONTAMINATION 
BY RADIOACTIVE WASTE DISPOSAL, 
Ebara-Infilco Co., Tokyo (Japan). 

S. Kadoya, S. Sugimoto, T. Hayashii, T. Murata, 
and H. Yusa. 

Available from the National Technical Informa- 
tion Service as A/CONF .49/P/250, $3.00 in paper 
copy, $0.95 in microfiche. Prepared for the 4th 
United Nations International Conference on the 
Peaceful Uses of Atomic Energy, Geneva, Swit- 
zerland, Sept. 6-16, 1971. May 1971. 26 p, 10 fig, 4 
tab. 


Descriptors: *Nuclear powerplants, *Effluents, 
*Waste water disposal, *Waste water (Pollution), 
*Water pollution sources, Oceans, Sea water, En- 
vironment, Aquatic environment, Population, 
Regulation, Food chains, Evaluation. 

Identifiers: Population exposure, Concentration, 
Environmental condition, Codes and standards. 


a: 





The most important task for engineers in r: 
tive waste management is to find a proper and yet 
economical solution to the ultimate disposal of 
wastes which will not cause any significant con- 
tamination of the environment. Studies have been 
carried out on the solidification method and on the 
inleachability of the solidified products of the 
radioactive concentrates from evaporators and 
chemical sludges containing various radionuclides. 
Especially, an intensive study was initiated for the 
assumed deep sea dumping disposal and various 
leaching tests by simulated high pressure and low 
temperature deep sea water were conducted. In 
Part I, a series of test results with 137Cs, as part of 
the experimental studies, are summarized. In Part 
II, a summary of the experimental studies in line 
with efforts on reducing the activities to be 
released from the off-gas systems of a nuclear 
reactor is presented. (Houser-ORNL) 

W72-06334 





PRINCIPLES AND PRACTICES IN THE 
DISPOSAL OF RADIOACTIVE WASTES TO 
FRESH WATERS, 

Allied Chemical Corp., Idaho Falls, Idaho. 

For primary bibliographic entry see Field 05B. 
W72-06335 


ULTIMATE STORAGE OF RADIOACTIVE 
WASTES, 

Allied Chemical Corp., Idaho Falls, Idaho. 

Cyril M. Slansky. 

Available from the National Technical Informa- 
tion Service as CONF 711113-5, $3.00 in paper 
copy, $0.95 in microfiche. September 14, 1971. 12 
p. 


Descriptors: *Nuclear powerplants, *Effluents, 
*Nuclear wastes, *Water pollution, *Water pollu- 
tion sources, *Waste water disposal, Radioactive 
waste disposal, Injection wells, Waste storage, 
Hydraulic equipment, Hydraulic engineering. 
Identifiers: Disposal by hydraulic fracturing, 
Deepwell disposal, Disposal in deep salt cavity. 


The conditions for ultimate storage of radioactive 
waste are: periods of the order of a million years, 
inaccessability of the waste to man or his food 
chain, no surveillance or maintenance, and costs 
that would be commensurate with the benefits. 
Retrievability of the stored waste is not a necessa- 
ry requirement although acceptable if convenient. 
Similarly, availability of the method to all nuclear 
nations would be a desirable characteristic. Two 
regions on the earth where wastes might be 
deposited and stored are the sea and the land as in 
trenches of ocean depths and in underground cavi- 
ties of salt beds or by hydrofracture. Two possible 
approaches to ultimate disposal of radioactive 
waste are transmutation of the radioisotopes to 
stable isotopes and shipment of the waste via 
rockets to other planets or to the sun. The 
disposed waste would be nonretrievable. As far as 
man is concerned, either of these operations 
would immediately and completely eliminate the 
radioactive waste from his environment for all 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 
Water Treatment and Quality Alteration—Group 5F 


time. Eventually, other methods of ultimate 
po and alter (Houser-ORNL) 


U.K. EXPERIENCE OF RADIOACTIVE WASTE 
RELEASE TO THE ENVIRONMENT AND EX- 
PECTED WASTE MANAGEMENT IN FUEL CY- 
CLES IN THE 1980S, 

Ministry of Agriculture, Fisheries and Food, 
ages (England). Fisheries Radiobiological 


For primary bibliographic entry see Field 05B. 
W72-06339 


ANIMAL WASTE MANAGEMENT. 
For primary bibliographic entry see Field 05G. 
W72-06490 


EFFLUENT DISCHARGE GUIDELINES AND 
ANIMAL WASTE MANAGEMENT TECHNOLO- 
GY, 

Environmental Protection Agency, Washington, 
D.C. Office of Research and Monitoring. 

For primary bibliographic entry see Field 05G. 
W72-06500 


RECYCLING OF ANIMAL WASTES, 
Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

For primary bibliographic entry see Field 05G. 
W72-06505 


SMALL BUSINESS ADMINISTRATION PRO- 
GRAMS TO PROVIDE FINANCIAL AND 
TECHNICAL ASSISTANCE TO SMALL FIRMS 
IN SOLVING PROBLEMS RELATIVE TO 
ANIMAL WASTE DISPOSAL, 

Small Business Administration, Washington, D.C. 
Office of Financial Assistance. 

For primary bibliographic entry see Field 05G. 
W72-06511 


TREATMENT AND DISPOSAL OF VESSEL 
SANITARY WASTES: A SYNTHESIS OF CUR- 
RENT INFORMATION. 

National Academy of Sciences-National Research 
Council, Washington, D.C. Maritime Research In- 
formation Service. 

For primary bibliographic entry see Field 05D. 
W72-06519 


5F. Water Treatment and 
Quality Alteration 


RAW-WATER QUALITY, 

Corps of Engineers, Columbus, Ohio. 

For primary bibliographic entry see Field 05G. 
W72-05905 


KNOWING THE REAL COST OF ACTIVATED 
CARBON FOR TASTE AND ODOR CONTROL, 
A. Y. Hyndshaw. 

Water and Sewage Works, Vol 85, No 4, 1971, p 
R/22-R/23. 


Descriptors: *Adsorption, *Activated carbon, 
*Separation techniques, *Taste, *Odor, Color, 
Phenol, Density, Particle size, Laboratory tests, 
Efficiencies, Cost analysis, *Water treatment. 
Identifiers: *Iodine. 


To be useful in removing taste and odor from 
water, carbon must have a large surface to volume 
ratio, usually produced by extreme heat in a 
process known as activation. Tests must be made 
to determine how many grams of pollutants are 
removed by one gram of carbon to calculate the 
amount of different carbons needed to remove a 
certain amount of pollutant in order to compare 
their efficiencies. Phenol tests and iodine tests 
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have been commonly used, since both can be ac- 
curately measured. Phenol is used since it was 
found as a contaminant in many streams and can 
be purchased in pure form. Iodine is used since it 
is relatively small in size, comparable to many 
tasta and odor producing compounds. By using 
these and other tests, the performance capabilities 
as well as the cost of the carbon can be evaluated 
to assess the actual cost per pound of pollutant 
removed. (Lowry-Texas) ; 
W72-06020 


WATER AND WASTE WATER FILTRATION: 
CONCEPTS AND APPLICATIONS, 

North Caroline Univ., Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

For primary bibliographic entry see Field OSD. 
W72-06028 


CHLORINATION AND DISINFECTION - THE 

STATE OF THE ART, 

American Water Works Association, New York. 

Research Committee on Disinfection and 

Chlorination. 

J. Carrell Morris. 

Journal of American Water Works Association, 

oe » No. 12, p 769-774, December 1971. 3 fig, 
ref. 


Descriptors: *Public health, Water quality, *Sani- 
tary engineering, *Water treatment, *Disinfection, 
*Research, Chlorine, Ozone. 

Identifiers: *Chlorine dioxide. 


Research on engineering aspects of disinfection is 
badly needed. Particularly desirable are additional 
fundamental studies on ozone and chlorine dioxide 
with varied conditions of pH, temperature, and 
other aspects of water quality. The critical 
research needs are demonstration-scale studies of 
the efficacy of possible modes of disinfection. 
Such research requires assessment techniques that 
are considerably more sensitive and rigorous than 
the coliform tests now used. Tools for the mea- 
surement of excellent bacterial quality are neces- 
sary. Water utilities must be willing to employ per- 
sons qualified, both in spirit and training, to do 
quality research, and to provide them with time, 
facilities, and equipment for experimental studies. 
Appropriate collaboration between water utilities 
and universities, governmental laboratories, or 
consulting firms may be one method by which 
needed facilities and personnel can be brought 
together. Certainly a willingness for state or 
federal funding of research is as essential in the 
water treatment area as in the waste treatment 
area. Special emphasis should be given to relative 
efficiency of single dosing versus multiple doses 
and to the use of multiple agents such as combina- 
tions of ozone and chlorine. (Bean-AWWARF) 
W72-06113 


COAGULATION OF THE ALGAE AT WATER- 


WORKS, 
Biological Research Inst., Marienbad (C- 
zechoslovakia). 


Libuse Svorcova. 

Hydrobiologia. 37 (1): 89-137. 1971. Illus. English 
summary. 

Identifiers: Algae, Coagulation, Filtration, Odor, 
Taste, Waterworks. 


Algae are responsible for many troubles in the 
waterworks. They add tastes and odors to the 
drinking water. The protoplasma which is freed 
into the water protects the microbes, counteracts 
the effect of chlorine and, after the decrease of the 
toxic coagulant, it serves as a nutrient for the 
development of microbes. The coagulation of the 
algae depends on the quality of the raw water, the 
kind and amount of the coagulant, the construc- 
tion and effect of the flocculator, and the effect of 
the filtration.--Copyright 1971, Biological Ab- 
stract, Inc. 

W72-06129 
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CAUSES OF WATER-BORNE OUTBREAKS OF 
DYSENTERY, (IN RUSSIAN), 

Ministerstvo Zdravookhraneniya SSSR, Moscow. 
Central Research Inst. of Epidemiology. 

© + nrismary bibliographic entry see Field OSB. 

» °2-06139 


APPLICATION OF BACTERIOLOGICAL DATA 
IN POTABLE WATER SURVEILLANCE, 
Environmental Protection Agency, Cincinnati, 
Ohio. Div. of Water Hygiene. 

For primary bibliographic entry see Field OSA. 
W72-06189 


DIATOMITE FILTER ENDS MANGANESE 
PROBLEM, 

Bocnton Water Works, N. J. 

F. J. Costabile, and C. H. Perron. 

Journal of American Water Works Association, 
Vol. 63, No. 4, p 230-232, April 1971. 4 fig. 


Descriptors: *Water treatment, *Filtration, *Man- 
ganese, *Diatomaceous earth, *Design, *Ground- 
water, Potassium compounds, Sodium com- 
pounds, *New Jersey, *Treatment facilities. 
Identifiers: Permanganate, *Backwash water, 
*Vacuum filters. 


Manganese content of water from six wells 
averaged about 1.23 ppm. Search to locate sources 
free of manganese was unsuccessful. A filtration 
plant was built in 1968, capacity 2.3 mgd; it uses 
diatomite vacuum filters. Potassium permanganate 
and soda ash are added along with the diatomite, 
continuously. Manganese is reduced below 0.05 
ppm. For each mg filtered, 88 lb of diatomite is 
used for body feed and 162 lb for precoating, or 
250 Ib/mg. Backwash becomes automatic at 15 in. 
vacuum. A spray system is activated that oscillates 
across the filter leaves, washing the filter cake and 
the manganese down the drain. Plant capacity with 
one filter at normal rate is 400 gpm, but with two 
filters at maximum rate it is 1,620 gpm. This is the 
only manganese-bearing water system in New Jer- 
sey using diatomite vacuum filters. One design 
problems was where in the well field to dispose 
backwash water. This influenced a final design 
around the diatomite vacuum system, since the 
least amount of backwash is discharged into the 
ground for groundwater recharge. Other systems 
with excessive quantities of backwash water might 
have caused flooding in the area and overflow into 
the Rockaway River. Such a situation would 
create water pollution in violation of state regula- 
tions. (Bean-AWWARF) 

W72-06190 


MICROSCOPIC WATER QUALITY AND FIL- 
TRATION EFFICIENCY, 

New York State Dept. of Health, Albany. Bureau 
of Water and Wastewater Utilities Management. 

S. Syrotynski. 

Journal American Water Works Association, Vol. 
63, No. 4, p 237-245, April 1971. 8 fig, 6 tab, 3 ref. 


Descriptors: *Water treatment, *Filtration, 
*Microorganisms, *Surface waters, *Plankton, 
*Algae, Turbidity, *New York, *Water quality. 
Identifiers: *Microscopic counts, *Amorphous 
matter. 


Historical records of the New York State Depart- 
ment of Health for the period 1946-1967 were stu- 
died. In surface waters the mean values for total 
microscopic count, amorphous matter, totoal 
plankton and total algae were 2,000, 1,500, 350, 
and 140 asu/ml, respectively. The range of total 
microscopic counts was from 14 to 195,900 asu/ml; 
values above 20,000 generally were associated 
with high turbidy (to 30 units). Of 172 turbidity 
values within the range 1,500-2,500 asu/ml, 91/8 
percent were less than 10, and 65.7 percent less 
than 5 turbidity units. A mean value of 140 asu/ml 
was determined for total algae, though maximum 
values were as high as 10,700. The historical data 
for filtered-water total counts show 80 percent 
equal to or less than 200 asu/ml. A value of 200 


asu/ml total microscopic count is recommended as 
a limit in filter effluent quality. Of untreated sur- 
face waters 3.65 percent contained less than 200 
asu/ml and 7 percent less than 300. (Bean-AW- 
WARF) 

W72-06191 


EXPERIMENTAL EVALUATION OF OPERAT- 
ING VARIABLES IN CONTACT FLOCCULA- 
TION, 

Engineering-Science, Inc., Oakland, Calif. 

T. G. Shea, W. E. Gates, and Y. A. Argaman. 
Journal of American Water Works Association, 
Vol. 63, No. 1, p 41-48, January 1971. 11 fig, 5 tab, 
5 ref. 


Descriptors: *Water treatment, *Coagulation, 
*Flocculation, *Sedimentation, *Filtration, 
*Suspended load, *Electrolyte, *Alum com- 


pounds, *Filters. 
Identifiers: *Contact flocculation, *Multi-Media 
filters, Pilot-plant. 


Contact flocculation is a water clarification 
process whereby the raw water is applied directly 
to a filter without prior clarification by sedimenta- 
tion, and which is designed to bring about floccula- 
tion, coagulation and solids separation directly in 
the filter bed. Fine to coarse filter beds conven- 
tionally used are not adequate for contact floccula- 
tion because the fine top layers remove most of 
the incoming materials. Coarse-to-fine filtration on 
such beds can be accomplished only by upflow fil- 
tration. An alternate is use of multi-media filters, 
the upper layers of coarse particles of low density, 
and lower layers of fine particles of high density. 
Contact flocculation is, a technically feasible 
process for water clarification and can compete 
favorably with the conventional clarification 
system of flocculation, sedimentation and filtra- 
tion when the suspended solids concentration in 
the raw water is low. Among the three types of 
media studied, the best performance was obtained 
with the coarse and uniform dual media. Lower 
performance was obtained with the fine well- 
graded dual media bed. The least desirable: per- 
formance was provided by the single media sand 
filter. The polyelectrolyte, Cat-Floc, was found 
superior to alum in both technical and economic 
repeats. Early floc breakthrough occurred in the 
coarse filters when a low polyelectrolyte dose was 
applied. (Bean-AWWARF) 

W72-06192 


BACTERIOLOGICAL QUALITY VS RESIDUAL 
CHLORINE, 

Bureau of Water Hygiene, Cincinnati, Ohio. 

R. W. Buelow, and G. Walton. 

Journal of American Water Works Association, 
Vol. 63, No. 1, p 28-35, January 1971. 10 fig, 3 tab, 
9 ref. 


Descriptors: *Water treatment, *Water quality, 
*Bacteria, *Coliform, *Chlorine, *Disinfection, 
*Distribution systems, *Ohio, *Water sampling. 
Identifiers: *Chlorine residuals. 


A change from combined to free chlorine residual 
in Cincinnati, Ohio, and an increase in residual 
concentration in February 1969 greatly reduced 
the monthly average coliform counts. In general, 
the probability of finding coliform in a distribution 
system sample decreases as the residual chlorine 
concentration increases. The results of the Com- 
munity Water Supply Study of 1969 specifically 
showed that a chlorine residual must be main- 
tained throughout the distribution system in order 
to have confidence that disinfection by chlorina- 
tion has been accomplished. The finding of 
coliform organisms in some distribution system 
samples, when none were detected in the raw 
water, indicates the need for continuous disinfec- 
tion of all supplies to ensure delivery of the highest 
possible bacteriological quality to the consumers 
at all times. The data support the suggestion that a 
majority of the bacteriological samples should be 
taken in known problem areas, e.g., reservoirs, 
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dead-ends, and the periphery of the system, and 
that many of the bacteriological samples currently 
collected could be eliminated provided chlorine 
residual can be shown to be present throughout a 
distribution system. (Bean-AWWARF) 

W72-06193 


RAPID MIXING IN WATER TREATMENT, 

L. Vrale, and R. M. Jorden. 

Journal American Water Works Association, Vol. 
63, No. 1, p 52-58, January 1971. 13 fig, 19 ref. 


Descriptors: *Water treatment, *Mixing, *Turbu- 
lence, *Design, Treatment facilities. 

Identifiers: Backmix reactor, Tubular reactor, 
*Velocity gradient. 


Test systems were studied to determine relative 
efficiencies of rapid mixing techniques. A backmix 
reactor is very inefficient for rapid mixing. A tubu- 
lar reactor appears to be the most efficient type. 
Points of application and the details of the turbu- 
lence scale and intensity immediately at, and 
downstream of, the application point are impor- 
tant design considerations. Average mixing 
velocity gradient is inadequate for characterizing 
rapid-mix-unit efficiency in terms of achieving 
maximum aggregation rate for a given chemical 
dosage. Proper rapid-mix design can lead to two 
operational improvements: a decrease in the 
required chemical dosage and an increase in floc- 
culation unit capacity. It is suggested that optimal 
rapid-mix design may differ significantly for dif- 
ferent systems, e.g. sweep floc, lime clarification 
of secondary sewage, or chemical sludge condi- 
tioning. (Bean-AWWARF) 

W72-06194 


AUTOMATING TREATMENT MONITORING 
AND CONTROL, 

Calgon Corp., Pittsburgh, Pa. 

H. M. Rivers, and G. W. Schweitzer. 

Journal of American Water Works Association, 
Vol. 63, No. 8, p 533-540, August 1971. 6 fig, 1 tab. 


Descriptors: *Water treatment, *Automation, 
*Reliability, *Maintenance, *Chemical analysis, 
Monitoring, Automatic control. 


Examples are presented to highlight certain impor- 
tant factors in water treatment automation 
technology. (1) Effective use of automatic chemi- 
cal analyzers that are, themselves, miniature 
water-treatment processes that must be correctly 
automated in their own right. (2) Achievement of 
long-term reliability dependent upon only a 
minimum amount of routine maintenance. (3) 
Recognition of, and safeguard against, dangerous 
errors or interference in critical automatic 
analyses. (4) Reliance upon well-established con- 
trol concepts; avoidance of all equipment not 
thoroughly proved to be necessary and trust- 
worthy. (5) Integration of process sensors and 
process controllers into a logical automation enti- 
ty. (6) Understanding and complying with the fun- 
damental chemistry of the treatment processes in- 
volved. Treatment applications incorporating 
these factors have been successfully automated in 
actual practice. Each time a treatment process was 
effectively automated for the first time, a new au- 
tomatic chemical analyzer was brought into being, 
new chemical control concepts were evolved, and 
water-treatment technology as a whole achieved 
some new measure of maturity. (Bean-AWWARF) 
W72-06196 


GAMMA-RAY TREATMENT OF TASTES AND 
ODORS, 

Ontario Water Resources Commission, Toronto. 
A. H. Vajdic. 

Journal of American Waters Works Association, 
bg 63, No. 7, p 459-461, July 1971. 2 fig., 1 tab, 10 
ref. 


Descriptors: *Water treatment, *Gamma rays, 
*Taste, *Odor, *Activated carbon, Gas chro- 
matography, Actinomycetes, Irradiation. 
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Artificially produced odorous water was treated 
with gamma radiation. An irridiation dosage of 8.4 
X 103 rads reduced the threshold odor (TO) 
number of the water to equal that produced by a 50 
ppm dosage of activated carbon. The odorous 
water was produced by evaporation of methylene 
chloride, the residue being taken up in a small 
amount of water then added to a volume of tap 
water to yield earthy smelling waters with T O of 
600, 400 and 200. The same total dosage appears to 
be equally efficient in the treatment of waters with 
both low and high threshold odors. (Bean-AW- 
WARF) 

W72-06197 


ARSENIC REMOVAL 
WATER, 

Environmental Protection Agency, Cincinnati, 
Ohio. Water Quality Office. 

E. Bellack. 

Journal of American Water Works Association, 
Vol. 63, No. 7, p 454-458, July 1971. 2 fig. 9 ref. 


FROM POTABLE 


Descriptors: *Water treatment, *Public health, 
*Arsenical compounds, ‘*Fluorides, ‘*lIon- 
exchange, *Costs, Potable water. 

Identifiers: Activated aluminum, Bone char, *Ar- 
senic. 


The use of activated alumina and bone char is an 
effective means for the reduction of fluoride and 
arsenic in water supplies. Whereas bone char use 
in regenerable contact beds is limited to fluoride 
reduction, it can be used on a throw-away basis 
even when arsenic is present. On the other hand, 
activated alumina is readily regenerated when 
either fluoride or arsenic, or both, are to be 
removed. The treatment process is simple, 
requires only standard, readily available, ion- 
exchange type equipment, and is economical. With 
ordinary care and conscientious maintenance, 
treatment plants using these materials can reduce 
effectively the concentrations of fluoride and ar- 
senic to levels to conform to the USPHS Drinking 
Water Standards. Costs for simultaneous removal 
of fluoride and arsenic are estimated to be $15 to 
$50 per million gallons treated. (Bean-AWWARF) 
W72-06198 


SCHISTOSOME CERCARIAE REMOVAL BY 
SAND FILTRATION, 

Hahnemann Medical Coll. and Hospital, Philadel- 
phia, Pa. Dept. of Community Medicine. 

M. A. Benarde, and B. Johnson. 

Journal of American Water Works Association, 
Vol. 63, No. 7, p 449-453, July 1971. 3 fig, 3 tab, 6 
ref. 


Descriptors: *Water treatment, *Filtration, 
*Public health, Flow rates, *Trematodes, Water 
pollution treatment. 

Identifiers: *Schistosomiasis cercariae, *Sand fil- 
tration. 


The use of horizontal sand filtration for cercariae 
removal is described. Sand particles 0.35mm in 
di ter and lier were efficient in removing 
100 percent of cercariae added to the influent of a 
constant head horizontal permeameter. This type 
of permeameter duplicates the flow encountered 
in an infiltration gallery for a horizontal sand filter. 
Flow rates tested were between the design rates 
normally used for slow sand and rapid sand filters. 
Test concentrations of cercariae added to the in- 
fluent were 8 to 450 times greater than those 
generally found in the field. Tests with sand larger 
than 0.35 mm indicated that, as the sand size in- 
creases, the number of cercariae penetrating 
similarly increases, also increased flow rates 
produced larger numbers of cercariae in the ef- 
fluent. For all sizes of sand, cercariae penetrated 
about 30 cm to the first drawoff tube. (Bean-AW- 
WARF) 

W72-06199 





EXPERIENCE WITH HIGHER FILTRATION 
RATES, 
Malcolm Pirnie, Inc., Paramus, N.J. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 
Water Treatment and Quality Alteration—Group 5F 


G. P. Westerhoff. 

Journal of American Water Works Association, 
Vol. 63, No. 6, p 376-386, June 1971. 13 fig, 7 tab, 6 
ref. 


Descriptors: *Water treatment, *Water quality, 
*Filtration, *Flow rates, *Turbidity, *Microorgan- 
isms, Treatment facilities, Lake Erie, New York. 
Identifiers: *Multi-media filters, *Erie County 
(N.Y.). 


Erie County Water Authority (New York) serves 
approximately 390,000 persons with filtered Lake 
Erie water. In 1969, production was 44.3 mgd, 
most by the Sturgeon Point plant. A one-year 
study was made of the plant operations. The 
mixed-media filters (3 layers of different specific 
gravities) operating at filtration rates of 2-10 
gpm/sq.ft consistently produced a lower filtered- 
water turbidity than the sand media filters operat- 
ing at a filtration rate of 2gpm/sq.ft. At filtration 
rates up to 6 gpm/sq.ft., the mixed-media filter ef- 
fluent had a lower microscopic count than the 
sand-media filters operating at a 2 gpm/sq.ft. rate. 
Length of filter runs is more dependent on total 
microscopic counts than on turbidity. The mixed- 
media filters operating at 5 gpm/sq.ft. had average 
length of runs of 29 hours; at 6 gpm/sq.ft. the 
average was 20 hours. The mixed-media filters 
operating at 5-6 gpm/sq.ft. used a lower proportion 
of wash water (1.8 percent) than the sand filters 
operating at 2 gpm/sq.ft. (2.5 percent). The mixed- 
media filters should be operated at filtration rates 
up to 6 gpm/sq.ft., since their quality goals can be 
met at those rates. (Bean-AWWARF) 

W72-06200 


PHOSPHATE AND TURBIDITY CONTROL BY 
FLOCCULATION AND FILTRATION, 
Wahnbachtalsperrenverband, Siegburg (West Ger- 
many). 

H.Bernhardt, J. Clasen, and H. Schell. 

Journal of American Water Works Association, 
Vol. 63, No. 6, p 355-368, June 1971. 16 fig, 12 tab, 
40 ref. 


Descriptors: *Water treatment, *Phosphates, 
*Turbidity, *Flocculation, *Filtration, *Algae, 
Electrolytes, Activated carbon, Hydrogen ion 
concentration, Nutrients. 

Identifiers: *Ferric chloride, Multi-layer filters, 
Anthracite, *Wahnbach reservoir (Germany), 
Oscillatora rubescens. 


High nutrient load entering the Wahnbach Reser- 
voir has led to increases in bio-production and a 
change in predominant species from diatomaceae 
to blue-green algae, the main algae being Oscilla- 
toria rubescens, which occur in masses. Because 
70 percent of the nutrients originate from agricul- 
tural activity, excess fertilization cannot be com- 
batted by treating only the domestic sewage of the 
8,000 inhabitants. Also iron compounds are 
present in the runoff. The river water will be 
treated as it flows into the reservoir by floccula- 
tion with ferric iron and filtration, so that total 
phosphorus will be reduced to a maximum of 10 
ppb. Also turbidity will be removed. Removal of 
phosphate is optimum at a pH of up to 7.2 using 40 
times the stoichiometric ferric iron requirement. 
Use of an anionic flocculant aid extended filter 
runs to approximately double the original length. 
Use of a three-layer filter produced better filter 
runs than a one-layer or two-layer filter and better 
use of the filter bed. By combining activated car- 
bon (the lightest layer), hydroanthracite (central 
layer), and quartz sand (bottom) a stable, three 
layer filter was constructed without use of expen- 
sive heavy materials. (Bean-AWWARF) 
W72-06201 


REMOVAL OF VIRUSES BY COAGULATION 
AND FLOCCULATION, 

Engineering-Science Inc., Washington, D.C. 

J. F. Manwaring, M. Chaudhuri, and R. S. 
Engelbrecht. 

Journal of American Water Works Association, 
Vol. 63, No. 5, p 298-300, May 1971. 1 fig, 2 tab, 9 
ref. 
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Descriptors: *Water treatment, *Viruses, *Coagu- 
lation, *Flocculation, ‘Aluminum, Sludge 
disposal, Illinois. 

Identifiers: *Ferric chloride, Urbana (Ill). 


Coagulation and flocculation were studied, using a 
bacterial virus and ferric chloride as the coagulant. 
Chemical coagulation and flocculation with ferric 
chloride is as effective as that with aluminum 
sulfate in removing virus from water. Calcium and 
magnesium, up to a concentration of 50 ppm each, 
were found not to interfere with the efficiency of 
the process. Chemical coagulation and floccula- 
tion cannot be expected to operate with a high 
degree of efficiency in terms of virus removal 
when the raw water contains organic matter. Virus 
particles remain active in the settled sludge follow- 
ing their removal from water by coagulation and 
flocculation, and can be recovered from the floc 
by various eluants. Therefore, proper care should 
be taken in the disposal of sludge from coagula- 
tion-flocculation operations. (Bean-AWWARF) 
W72-06202 


BIOLOGICALLY MEDIATED CHEMICAL 
CHANGES IN THE FILTRATION OF AERATED 
GROUND WATERS, 

California State Coll., Los Angeles. Dept. of Sani- 
tary Engineering. 

K. Y. Baliga, and J. T. O’Connor. 

Journal of American Water Works Association, 
Vol. 63, No. 5, p 292-297, May 1971. 3 fig, 2 tab, 16 
ref. 


Descriptors: *Water treatment, * Filtration, * Aera- 
tion, *Groundwater, *Nitrification, Iron, Am- 
monia, Dissolved oxygen, Nitrites, Nitrates, Al- 
kalinity, Hydrogen ion concentration, Illinois. 
Identifiers: *Biological changes, *Urbana (Ill). 


When biological growths generate in filter beds, 
iron-removal-efficiency may decrease markedly. 
Nitrification occurred in experimental filter beds 
during the filtration of ammonia-bearing aerated 
ground water. Several weeks of continuous filter 
operation was required before nitrification was ob- 


* served. A mass balance on nitrogen and D O in- 


dicated that the conversion of ammonia to nitrite 
and nitrate was limited by the availability of ox- 
ygen. Moreover, 90 percent of the oxygen con- 
sumed was attributable to oxidation of the am- 
monium ion. Observed values of alkalinity and pH 
in the filter effluent were in excellent agreement 
with the stoichiometrically predicted values ar- 
rived at under the assumption that only nitrifica- 
tion was influencing these parameters, and the 
filter bed behaved as a closed system. The results 
of this study suggest a method of calculating the 
quality of filter effluent for a given filter influent 
undergoing nitrification. This fact is particularly 
important with respect to establishing criteria rele- 
vant to the depletion of D O that may lead to 
potentially troublesome anaerobic conditions, and 
to increasing concentrations of nitrate, both of 
which may result in the deterioration of water 
quality. (Bean-AWWARF) 

W72-06203 


NITRATE IN DRINKING WATER, 

Bureau of Water Hygiene, Cincinnati, Ohio. 

E. F. Winton, R. G. Tardiff, and L. J. McCabe. 
Journal of American Water Works Association, 
Vol. 63, No. 2, p 95-98, February 1971. 2 fig, 5 tab, 
18 ref. 


Descriptors: *Water treatment, *Water quality, 
*Public health, *Nitrate, *Diseases, Standards, 
*Water quality standards. 


The adequacy of the present public health specifi- 
cation for the nitrate content of drinking water was 
reviewed. Results are not definitive, but it appears 
that the present recommended nitrate limit pro- 
vides a valid margin of safety when the water is 
used for infants and may offer the respectable 
safety-factor needed to cover all reasonable situa- 
tions. A final decision awaits the results of further 
research. Warnings on the water bill or the supply 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5F—Water Treatment and Quality Alteration 


of an alternate source of water for infant feeding 
can only be viewed as undesirable, although 
necessary, temporary measures, where supplies 
contain more nitrate than the standard. Energies 
should be directed to developing economic nitrate- 
removal processes and to preventing further 
nitrate pollution. (Bean-AWWARF) 

W72-06204 


STATE OF THE ART OF COAGULATION, 
MECHANISMS AND STOICHIOMETRY. 
American Water Works Association, New York. 
Research Committee on Coagulation. 


Journal of American Water Works Association, 
Vol 63, No. 2, p 99-108, February 1971. 6 fig, 88 
ref. 


Descriptors: *Water treatment, *Coagulation, 
*Flocculation, Stability, *Colloids, Zeta potential, 
Waste water treatment, Chemical reactions, 
Kinetics, Electrochemistry, Ions, Adsorption. 
Identifiers: *Destabilization, *Electrical double- 
layers, *Colloidial surface properties. 


Historically, two approaches have been advanced 
to explain the basic mechanism involved in the sta- 
bility and instability of colloid systems. The 
chemical theory assumes that colloids are ag- 
gregates of definite chemical structural units and 
emphasizes specific chemical interactions 
between the coagulant and the colloids. Coagula- 
tion is the result of a precipitation of insoluble 
complexes formed by the chemical interaction. 
The physical or double layer theory emphasizes 
the importance of the electrical double layers sur- 
rounding the colloidal particles in the solution and 
the effects of counter-ion adsorption and zeta- 
potential reduction in the destabilization of col- 
loidal systems. The two theories may appear to be 
contradictory, but they are not mutually exclusive. 
Both mechanisms must be employed in un- 
derstanding and control of colloid stability-insta- 
bility. The two mechanisms are discussed; the 
physical mechanism under headings of electrical 
double-layer, electrokinetic or zeta potential, col- 
loidal-interactions, and coagulation kinetics; the 
chemical mechanisms under metal ions, polyelec- 
trolytes, configuration in solution, adsorption 
from solution, configuration at the solid-liquid in- 
terface and flocculation kinetics. Research needs 
are indicated under four classes: Surface proper- 
ties of colloids, Specific surface adsorption, 
Coagulation kinetics, and Metal-ion complexes. 
(Bean-AWWARF) 

W72-06205 


STABILITY OF CARCINOGENIC SUBSTANCES 
IN WATER AND THE EFFICACY OF 
METHODS OF DECONTAMINATION (IN RUS- 
SIAN), 

Institut Eksperimentalnoi i 
kologii, Moscow (USSR). 

A. P. Il’nitskii, K. P. Ershova, A. Y. Khetsina, L. 
G. Rozhkova, and V. G. Klubkov. 

Gig Sanit. 36 (4): 8-12. 1971. English summary. 
Identifiers: Bacterial, Benzo-A-Pyrene, Car- 
cinogen, Decontamination, Gamma, Irradiation, 
Methods, Stability, Substances, Treatment, UV. 


Klinicheskoi On- 


The stability of carcinogenic polycyclic hydrocar- 
bons, especially benzo (a)pyrene, (BP) was stu- 
died in water. The rate of inactivation in water is 
.affected by the presence of certain substances and 
the pH of the water. Various methods of water 
decontamination were studied. Bacteriologically 
satisfactory water still contained active car- 
cinogenic hydrocarbons after UV and gamma 
radiation treatment. The concentration of BP 
decreased after boiling.--Copyright 1971, Biologi- 
cal Abstracts, Inc. 

W72-06312 


STUDIES OF LIMAX AMOEBAE IN A 
SWIMMING POOL, 
Ustav Epidemiologie a Mikrobiologie, Prague (C- 


zechoslovakia). 


For primary bibliographic entry see Field 0SC. 
W72-06419 


A LABORATORY STUDY OF WATER TREAT- 


QUES, 
Cincinnati Univ., Ohio. Dept. of Civil i 
For primary bibliographic entry see Field OSD. 
W72-06455 


A STUDY OF THE DEWATERING OF THE CIN- 
CINNATI WATER TREATMENT PLANT 
SLUDGE BY CENTRIFUGATION, 

Cincinnati Univ., Ohio. Dept. of Civil Engineering. 
For primary bibliographic entry see Field OSD. 
W72-06459 


25 YEARS OF FLUORIDATION, 

Pan American Health Organization, Washington, 
D.C. Pan American Sanitary Bureau. 

F. J. Maier. 

Journal of the American Water Works Associa- 
tion, Vol. 62, No. 1, p 3-6, Jan. 1970. 1 fig, 2 tab. 


Descriptors: *Water treatment, *Public health, 
*Fluorides, *Fluoridation, Legal aspects. 
Identifiers: Grand Rapids (Mich). 


First application of fluorides to a public water 
supply was in 1945 at Grand Rapids, Michigan; fol- 
lowed by Newburgh, New York and Brantford, 
Ontario within the same year. By May 1950 
definitely favorable results became apparent at 
Grand Rapids and the Public Health Service issued 
a formal endorsement which was followed by a 
marked increase in the number of communities 
adopting fluoridation. Presently there are over 
2,550 water systems serving approximately 4,500 
communities which supply fluoridated water to 
some 84 million persons, including the 8 million 
who receive naturally fluoridated supplies. In 
Canada about 7 million receive these benefits and 
in 30 other countries over 38 million people receive 
such. Year of start of fluoridation, number of com- 
munities using fluoridated, and population served 
in the various countires, are shown in tabulation. 
Availability, types and advantages of different 
forms of fluoride are discussed; also some laws 
and public opinions regarding fluoridation. As an 
appendix to this report, the Master’s Report in the 
Chicago Fluoridation Suit is quoted in full. A 
bibliography of all articles on fluorides and 
fluoridation published in the Journal of the Amer- 
ican Water Works Association, 1931 through 1969 
is appended. (Bean-AWWARF) 

W72-06527 


RESEARCH ON TASTES AND ODORS. 
American Water Works Association, New York. 
Committee on Tastes and Odors. 


Journal of American Water Works Association, 
Vol. 62, No. 1, p 59-62, January 1970. 3 fig, 30 ref. 


Descriptors: *Water treatment, *Taste, *Odor, 
*Microorganisms, *Chemical properties, Physical 
properties, Standards. 

Identifiers: Geosmin, Mucidone. 


The Committee, organized in 1965, recommended 
that: (1) Workshops on standard threshold odor 
procedures be established with the aim of educat- 
ing the water industry in the correct application of 
these techniques to water treatment practice. (2) 
Research into the development and establishment 
of a suprathreshold odor procedure be pursued. (3) 
Development of odor identification kits and other 
aids to the sensory classification of odors be en- 
couraged. (4) The structural identification of mu- 
cidone and other odorous components produced 
by aquatic microorganisms be urgently pursued. 
(5) The resolved specific odorants be prepared in 
sufficient quantity to allow determination of their 
physical and chemical properties and of their 
behaviour in water treatment processes. (6) A 
determination of the physical and chemical pro- 
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perties of specific odorants be made to lead to the 
development of processes that are particularly 
suited to the removal of these compounds. (Bean- 
AWWARF) 
'W72-06528 


VIRUS REMOVAL BY COAGULATION WITH 
POLYELECTROLYTES, 

Maine Univ., Orono. Dept. of Civil 

R. T. Thorup, F. P. Dae DP. Westone on 
O. J. Sproul. 

Journal of American Water Works Association, 
Vol. 62, No. 2, p 97-101, Feb. 1970. 5 tab, 12 ref. 


Descriptors: *Water treatment, *Water quality, 
*Virus, *Electrolytes, Coagulation, Filtration, 
Aluminum compounds, *Waste water treatment, 
Disinfecti 


Identifiers: Ferric sulfate, Coagulant aids. 


The effectiveness was determined of polyelec- 
trolytes used as a primary coagulant, and as a 
coagulant aid in the removal of a bacterial and an 
animal virus from artificially seeded water. Under 
the experimental conditions, cationic polyelec- 
trolyte performed more acceptably than anionic 
and nonionic types; The action of polyelectrolytes 
as primary coagulants was salt dependent; both 
high (0.1 M) and low (0.0001 M) ionic concentra- 
tions produced less virus removal than the 36 per 
cent achieved with 0.01 M CaCl2; In instances of 

tion, cationic polyelectrolytes ex- 
erted a beneficial effect on the formation of flocs 
and the removal of virus. However, the 80 to 94 
per cent virus removal obtained was well below 
the 99+ per cent usually considered acceptable; In 
instances of adequate coagulation, cationic 
polyelectrolytes did not increase virus removal 
beyond the levels obtained with unaided Al2 
(SO4)3 or Fe2 (SO4)3 coagulation. (Bean-AW- 


WARF) 
W72-06529 


SODIUM IMBALANCE IN DRINKING WATER, 
Orange County Water District, Santa Ana, Calif. 
E. L. Russell. 

Journal of American Water Works Association, 
Vol. 62, No. 2, p 102-105, Feb. 1970. 4 tab, 5 ref. 


Descriptors: *Water treatment, 
*Public health, *Water softening, 
*Potassium, *Diseases, *Potable water. 
Identifiers: *Heart disease, Blood plasma, Tox- 
emia, Cirrhosis, Diarrhea. 


Water quality, 
*Sodium, 


Since water softeners materially increase the sodi- 
um content of waters, they may have major roles 
in affecting health hazards of water. Sodium and 
potassium perform major roles in the maintenance 
of water balance and crystalloid and colloid 
equilibrium between blood plasma and the cellular 
tissues of the human body. Because of sodium’s 
ability to bind water in the tissues, it plays a vital 
role in recovery from diseases or conditions where 
there is sudden water loss, such as diarrhea, 
vomiting and hemorrhage. However, in conditions 
such as congestive heart failure, hypertension, 
renal disease, cirrhosis of the liver, and in 
pregnancy, in which water is poorly eliminated, 
the presence of sodium in the plasma causes 
further retention of water, resulting in progressive 
circulatory and respiratory distress, and ultimate- 
ly, death. Due to the known chronicity of the car- 
diovascular-renal group of diseases, it appears that 
the harmful effects of the inability to eliminate 
sodium are not limited only to the year in which a 
patient dies. Thus, the population at highest risk at 
any given time is probably three to five times the 
number of annual deaths from these diseases. 
Another but smaller group at high risk are the 
pregnant women who are suffering from toxemia 
of pregnancy. These patients have marked edema 
and store water and sodium in great excess. (Bean- 
AWWARF) 

W72-06530 
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PARTICULATE REMOVAL ON COATED 
FILTER MEDIA, 

Eimco Corp., Salt Lake City, Utah. 

D. E. Burns, E. R. , and C. S. Oulman. 


Journal of American Water Works Association, 
Vol. 62, No. 2, p 121-126, Feb. 1970. 11 fig, 2 tab, 7 
ref. 


Descriptors: ‘*Water treatment, ‘Filtration, 
*Diatomaceous earth, *Electrolytes, *Adsorption, 
Costs, Waste water treatment. 

Identifiers: Filter aids. 


The use of a coated diatomite filter aid is described 
in removing solids too fine to be removed by the 
same grade of aid that had not been coated. Coarse 
grades of diatomite filter aid were coated with 
coagulants such as alum and polyelectrolytes giv- 
ing the diatomite an adsorptive coating on which 
the suspended solids were removed. Such coated 
filter aids are less resistant to flow than the finer 
grade filter aids otherwise needed, and therefore 
can reduce filtration costs. The coated filter aid 
cannot replace plain filter aids where large 
amounts of suspended solids must be removed 
from the water. The coated filter aids should be 
useful, however, for finishing the polishing 
process begun by plain filter aids. By introducing a 
suitable polyelectrolyte coated diatomite filter, a 
finai adsorptive barrier could be provided which 
would prevent the passage of suspended solids too 
small to be removed by the straining action of the 
diatomite normally used as a body feed. (Bean- 
AWWARF) 

W72-06531 


COAGULATION AND COLOR PROBLEMS. 
American Water Works Association, New York. 
Research Committee on Coagulation; and Amer- 
ican Water Works Association, New York. 
Research Committee on Color Problems. 


Journal of American Water Works Association, 
Vol. 62, No. 5, p 311-314, May 1970. 32 ref. 


Descriptors: *Water treatment, *Color, *Coagula- 
tion, Standards, Hydrolysis, Zeta potential. 
Identifiers: Chemical structure, Research needs. 


The state of the art of color removal by coagula- 
tion is summarized. An attempt is made to focus 
research attention on those problems of greatest 
interest to the water works profession. Discussion 
covers color standards, chemical structures, 
coagulation of color, and mechanism of coagula- 
tion of color. Research needs are described for 
structure of color, structure of hydrolysis 
products of the metal ions, color-metal reactions, 
measurement of particle charge, floc properties, 
and color-polymer reactions. (Bean-AWWARF) 
W72-06533 


EFFECT OF SULFATE AND OTHER IONS IN 
COAGULATION WITH ALUMINUM (111), 
Nebraska Univ., Lincoln. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 05D. 
W72-06534 


BIOLOGICAL PROBLEMS ENCOUNTERED IN 
WATER SUPPLIES, 

Federal Water Quality Administration, Washing- 
ton, D.C. Div. of Technical Support. 

K. M. Mackenthun, and L. E. Keup. 

Journal of American Water Works Association, 
bes ~ No. 8, p 520-526, August 1970. 2 fig, 5 tab, 

ref. 


Descriptors: *Water treatment, *Microorganisms, 
*Algae, “Algicides, Microstraining, Aeration, 
Phosphates, Clay, Taste, Odor, *Surface waters, 
*Groundwaters, Surveys, *Water supply. 
Identifiers: *Filter clogging, Iron bacteria, Pond 
weeds, Permanganate. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


The types of organisms generally recognized as 
causing difficulties in water supplies and systems, 
and the type of problems encountered are 
ti 1. includi 


The results of a 1969 survey are reported. Replies 
were received from 869 managers representing 
over 1,372 municipal and 24 industrial systems; the 
municipal systems serve 80 million people. Organ- 
isms have created problems for 25 percent of the 
managers within the past five years; the frequency 
in the larger systems was twice the average. The 
most frequently reported problems were algae and 
pond weeds in surface sources and iron bacteria in 
wells and distribution systems. With surface 
waters, algal problems were reported 14 times as 
often as iron bacteria, whereas with groundwaters 
the iron bacteria were reported four times as of- 
ten, but 75 percent of these were in wells. Non- 
chemical methods of problem control are screen- 
ing, microstraining, mechanical cleaning, flushing, 
redesign of system, aeration of reservoir, cutting 
pond weeds, and adjustment of filter rates. Chemi- 
cals used in controlling organisms are chlorine, 
copper sulfate, carbon, potassium permanganate, 
acid, sodium metaphosphate, ammonia, 2,4,-D, 
aromatic solvents, clay, 2,4,5-T, Dow-Pon, and 
Pitt Chlor. The first four were most frequently 
used. Carbon is almost universally used to remove 
objectionable by-products through absorption. 
WWARF) 


REMOVAL OF VIRUSES FROM WATER BY 
CHEMICAL COAGULATION AND FLOCCULA- 
TION, 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
M. Chaudhuri, and R. S. Engelbrecht. 

Journal of the American Water Works Associa- 
tion, Vol 62, No. 9, p 563-567, Sept. 1970. 3 fig, 7 
tab, 23 ref. 


Descriptors: *Water treatment, *Water quality, 
*Viruses, *Coagulation, *Flocculation, *Filtra- 
tion, Electrolytes, Calcium, Magnesium, Organic 
matter, *Waste water treatment, Water purifica- 
tion, *Disinfection. 

Identifiers: *Cations. 


Chemical coagulation and flocculation is an effec- 
tive process in removing viruses from water. 
Removals in the range of 98.0 to 99.9 percent can 
be expected. The presence of bivalent cations like 
calcium and magnesium up to a concentration of 
50 ppm each does not interfere with the efficiency 
of the process. The efficiency of virus removal is 
reduced when the raw water contains organic 
matter. Intelligent use of commercially available 
cationic polyelectrolytes with or without 
hydrolyzed metal ions may markedly increase the 
efficiency of the coagulation and flocculation 
process in removing virus. (Bean-AWWARF) 
W72-06537 


COAGULATION TESTING: A COMPARISON 
OF TECHNIQUES - PART I, 

Montgomery Research Inc., Pasadena, Calif. 

R. J. TeKippe, and R. K. Ham. 

Journal of American Water Works Association, 
Vol 62, No. 9, p 594-602, Sept. 1970. 3 fig, 35 ref. 


Descriptors: *Water treatment, *Coagulation, 
*Sedimentation, *Filtration, Zeta potential, Col- 
loid titration, Ion exchange. 

Identifiers: Pilot plant, Jar tests. 


Coagulation to remove particulate matter from tur- 
bid waters may be carried out by any of several 
techniques. An attempt was made to determine 
which techniques yield comparable results and 
which is preferable from the operator’s stand- 
point. Conventional jar tests, residual coagulant 
concentration, silting index, filterability number, 
membrane refiltration, cation exchange capacity, 
surface area concentration, conductivity, zeta 
potential, streaming current, colloid titration, pilot 
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Water Quality Control—Group 5G 


column filtration, filtration parameters, and cotton 

plug filters are discussed. Also electronic particle 

a inverted gauze filters, floc density and 
floc volume concentrations. Summary and conclu- 

sions are included in Part II. (See W72-06540) 

(Bean-AWWARF) 

W72-06539 


SURVEY OF COMMUNITY WATER SUPPLY 
SYSTEMS, 

Bureau of Water Hygiene, Cincinnati, Ohio. 

L. J. McCabe, J. M. Symons, R. D. Lee, and G. G. 
Robeck. 


Journal of American Water Works Association, 
— No. 11, Nov. 1970. p 670-687, 1 fig, 31 tab, 
S ref. 


Descriptors: Water quality, *Water treatment, 

*Public health, *Health hazards, Coliforms, Disin- 

fection, Training, Costs, *Surveys, *Municipal 
water. 


Identifiers: Distribution systems. 


A survey was made by the U.S. Public Health Ser- 
vice, in cooperation with state and local health de- 
partments, of water supply systems in nine 
selected regions of the U.S. 969 systems were in- 
cluded in the survey which was initiated in Februa- 
ry 1969. 75 per cent of these public water supplies 
are served by ground water sources, 18 per cent 
use surface water and 7 per cent have a mixture of 
ground and surface water sources. 31 tables of 
data show the water quality found. All phases of 
quality, safety hazards, and items affecting opera 

tions and quality are discussed. (Bean-AWWARF) 
W72-06544 


NEW WATER DISINFECTANT: AN INSOLU- 
BLE QUATERNARY AMMONIUM  RESIN- 
-TRIIODIDE COMBINATION THAT RELEASES 
BACTERICIDE ON DEMAND, 

Div. of Biology. Kansas State Univ., Manhattan. 
S. L. Taylor, L. R. Fina, and J. L. Lambert. 
Applied Microbiology, Vol. 20, No. 5, November 
1970. p 720-722, 2 tab, 9 ref. 


Descriptors: *Water treatment, Sanitary engineer- 
ing, *Disinfection, *Anion exchange, *Resins, 
Microorganisms, *Bactericides, Water purifica- 
tion. 

Identifiers: *Quartenary ammonium compounds, 
*Triiodide. 


Strongly basic anion-exchange resins form stable, 
water-insoluble combinations with triiodide ions. 
The combinations have remarkable antibacterial 
properties. All types tested were effective antibac- 
terial agents. The suspectibility of the test organ- 
isms points to broad-spectrum capabilities for the 
resin-triiodide complex. The resin, if exhausted, 
may be recharged by treating with triiodide solu- 
tion. The exact mechanism of the antibacterial ac- 
tion is not known but is being investigated. Among 
the applications for such a column are purification 
of water for human consumption in houses, 
hospitals, and in the field, and for industrial cool- 
ing water systems in which growth of microorgan- 
isms is often a problem. The insolubility and high 
capacity make this disinfectant ideal for these pur- 
poses. (Bean-AWWARF) 

W72-06545 
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A STUDY OF FOAM, 
Towa State Univ., Ames. Dept. of Chemical En- 


For primary bibliographic entry see Field 05D. 
W72-05882 


PREIMPOUNDMENT WATER QUALITY STU- 
DY--SAYLORVILLE RESERVOIR, DES 
MOINES RIVER, IOWA, 

Iowa State Univ., Ames. Engineering Research 
Inst. 








Field O5—-WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


E. R. Baumann, and S. Kelman. 

Available from NTIS, Springfield, Va. 22151. as 
AD-732 517. Price $3.00 paper copy; 95 cents 
microfiche. Annual Report ISU-ERI-AMES- 
71076, October 1971. 85 p, 1 fig, 1 tab, 3 ref, ap- 
pend. ERI 923-S. DACW25-71-C-0003. 


Descriptors: *Water quality, *Chemical analysis, 
*Rivers, *Pre-impoundment, *lowa, Reservoir 
construction, Hydrologic data, Data collections, 
Water analysis, Streamflow, Flow rates, Precipita- 
tion (Atmospheric). 

Identifiers: *Des Moines River (Iowa), *Saylor- 
ville Reservoir (Iowa). 


The Saylorville Dam and Reservoir, presently 
under construction, will be located in the Reach of 
the Des Moines River between Boone and Saylor- 
ville, lowa. A study was made to determine the ex- 
isting water quality and its variations in the Saylor- 
ville Reservoir area under natural river conditions 
before completing construction and impounding 
water in the conservation storage pool. Grab sam- 
ples were collected weekly at five points along the 
river and analyzed for selected chemical, physical, 
and biological constituents. Special studies were 
conducted periodically to provide additional data 
concerning the variability of water quality. Other 
hydrologic data were obtained from the U.S. 
Geological Survey and the U.S. Weather Bureau 
as daily stage and discharge measurements for the 
river at Boone and Saylorville, and precipitation 
measurements in the reservoir area at Boone and 
Des Moines. The data are summarized in tables 
and graphs. (Woodard-USGS) 

W72-05886 


RAW-WATER QUALITY, 

Corps of Engineers, Columbus, Ohio. 

R. W. Weigand. 

Military Engineer, Vol 64, No 417, p 25-27, Janua- 
ry-February 1972. 1 tab. 


Descriptors: *Water quality, *Water supply, *Sur- 
face waters, *Water pollution control, *Water 
Quality Act, Standards, Reviews, Water pollution 
effects, Abatement. 

Identifiers: *Raw-water standards, *Water quality 
standards. 


Surface water criteria for public water supplies are 
summarized. Drinking Water Standards recom- 
ment that total dissolved solids not exceed 500 
mg/liter where other more suitable supplies are 
available. High total dissolved solids are objec- 
tionable because of the physiological effects, 
mineral taste, or economic effect. The water quali- 
ty standards provide immediate focus for the 
development of intergovernmental basinwide pro- 
grams and region-wide pollution control programs. 
Plans for long-range water quality management ac- 
tions in river basins are being developed coopera- 
tively among federal, state, and local govern- 
ments, and the nation is beginning to make 
progress in the water quality field. (Woodard- 
USGS) 

W72-05905 


POLLUTION CONTROL AND ABATEMENT 
WITHIN THE PLANNING PROCESS, 

National Capital Commission, Ottawa (Ontario). 
W. T. Perks. 

In: Man and His Environment, Vol. 1, Pergamon 
Press, Oxford. 1970. p 185-196. 15 ref. 


Descriptors: *Planning, *Pollution abatement, 
*Technology, *Cost-benefit theory, Environment, 
Urbanization, Management, Resource develop- 
ment, Ecology, Economics. 

Identifiers: *Planning process, *Policy making, 
*Pollution control, Resources management 
system, Technological determinism, Integration, 
Urban planning, Public philosophy. 


Although man adjusts to his environment, ur- 
banization has countless adverse affects which 
result in physiological disfunction and psychic dis- 
order. We are unsure or often unaware of the long- 


term effects on man of urbanization or pollution. 
While pollution is one of the major issues of urban 
planning, the profession has not moved very 
quickly in examining the quality of cities other 
than in its visual attributes. Pollution is viewed as a 
control problem and not as a component of a 
resources management system. Will technological 
determinism and cost-benefit alone continue to 
shape our planning approaches to pollution or will 
we establish resource management policies that 
are more than idealistic schemes. We are aware 
that ecological, ethnological and economic theo- 
ries provide the cornerstones of resource manage- 
ment but they have not as yet integrated into a 
satisfactory, pragmatic public philosophy. An in- 
tegral approach must account for the quantifiable 
payoffs of resource development and for 
processes of dialogue and concensus to make 
planning policies acceptable to all. (Strachan- 
Chicago) 

W72-05931 


THE QUALITY OF MAN’S ENVIRONMENT, 
Calgary Univ. (Alberta). 

J. B. Cragg. 

In: Man and His Environment, Vol. 1, Pergamon 
Press, Oxford. 1970. p 9-17. 9 ref. 


Descriptors: *Environment, *Environmental ef- 
fects, *Professional personnel, *Quality control. 
Identifiers: *Environmental quality control, 
*Evolution, *Natural systems, Biologists, En- 
gineers, Environmental problems, Approaches, 
Species. 


Stress is laid on the need for biologists and en- 
gineers to understand each other’s approaches to 
environmental problems. The biologist sees the 
following major threats to biological systems: al- 
terations in the carbon dioxide and oxygen con- 
centrations in the atmosphere; the effects of toxic 
chemicals such as herbicides, pesticides and 
radioactive wastes; many management practices, 
e.g. damming of rivers, clear felling of trees and 
other techniques for altering habitats. For every 
year of this century at least one bird or mammal 
species has become extinct. Species are unique 
creations of evolutionary processes and should be 
preserved both for scientific and aesthetic 
reasons. The study of natural systems is necessa- 
ry, not only for an understanding of man’s en- 
vironment, but for the maintenance of its quality. 
(Strachan-Chicago) 

W72-05932 


OUR NATION’S WATER: ITS POLLUTION 
CONTROL AND MANAGEMENT, 

Johns Hopkins Univ., Baltimore, Md. Dept. of En- 
vironmental Health. 

C. W. Kruse. 

In: Advances in Environmental Sciences, John 
Wiley and Sons, Inc., 1969. p 41-71. 2 fig, 5 tab, 13 
ref. 


Descriptors: *Water pollution control, *Manage- 
ment, *Water supply, *Waste water treatment, 
*Water quality, *Technology, Water demand, 
Comprehensive planning, Conservation, Water 
law, Administration, Water Resources Planning 
Act. 

Identifiers: *National water resources, *Water 
resource management, National demand, Public 
good. 


A brief history of the ‘Sanitary Movement’ (1820- 
1940) and of the ‘New Sanitary Movement’ (1940 
to present) is presented. A discussion of the status 
of the public water supply and of waste water 
treatment considers questions of quality, service, 
resources, and costs. Some technological issues 
directly related to water pollution control are 
analyzed: (1) persistent chemicals, (1) transmis- 
sion of virus by the water route, (3) eutrophica- 
tion, and (4) adequacy of water supply. Science 
can solve the technical problems but management 
will depend upon statesmanship. The passage of 
the Water Resources Planning Act of 1965 is a sig- 


80 


nificant step toward comprehensive national water 
resources planning. The responsibilities for water 
resources planning are shared among federal, 
state, local and private interests. Consequently, 
larger input of diverse views may be integrated 
into the management and conservation of the na- 
tion’s water resources. Some reorganization of 
public agencies will probably be necessary, and 
improvement of water laws and their administra- 
tion are strongly indicated. (Strachan-Chicago) 
W72-05933 


THE ECONOMICS OF POLLUTION, 

Chicago Univ., Ill. Graduate School of Business. 
C. Upton. 

Selected Par -rs No. 36, 1970. 11 p. 


Descriptors: *Pollution abatement, *Water pollu- 
tion control, *Economics, *Costs, *Standards, 
Resource allocation, Pricing, Governments, 
Taxes, Quality control, Environment, Planning. 
Identifiers: *Balancing of costs, *Levels of pollu- 
tion, Natural resource use, Property rights, Pricing 
mechanism, Fiat. 


There are costs of eliminating pollution as well as 
costs of maintaining it. The first problem is to 
choose the level of pollution that balances the 
costs of polluting against the costs of not polluting. 
The second problem is to define standards of ac- 
ceptable levels of pollution. All recent debates on 
the goal of clean air and water have ignored the 
problem of defining clean. Answers to the follow- 
ing questions are discussed. (1) Why is pollution a 
problem. (2) How shall we achieve the desired 
level of pollution. (3) How much pollution do we 
want. The unsuccessful allocation of the use of 
natural resources occurs because there is no ap- 
propriate pricing mechanism for the rights to natu- 
ral resources. In addition, types of pollution need 
to be classified and the costs of pollution mea- 
sured. The eventual solution to problems of con- 
trol is the setting of the standard where the cost of 
a marginal unit of pollution is equal to cost of 
cleaning up that unit of pollution. The lack of pro- 
perty right in the case of the use of natural 
resources suggests the necessity of some govern- 
mental intervention to set the level of pollution at 
some standard and to see that the standard is 
achieved and maintained. Three possible solutions 
to the achievement of this pollution standard are 
control by fiat, control by taxation, and control by 
property right. (Strachan-Chicago) 

W72-05934 


EDUCATIONAL ASPECTS OF ENVIRONMEN- 
TAL ISSUES, 

Wisconsin Univ., Green Bay. 

For primary bibliographic entry see Field 06B. 
W72-05937 


ENVIRONMENT AND SOCIETY IN TRANSI- 
TION. 
The New York Academy of Sciences. 


Annals of the New York Academy of Sciences, 
Vol. 184, June 7, 1971, P. Albertson and M. Bar- 
nett, editors, 699 p. 


Descriptors: *Environment, *Planning, *Decision 
making, *Pollution, *Social aspects. 


Proceedings of the International Joint Conference 
of The American Geographical Society and The 
American Division of The World Academy of Art 
and Science, April 27 - May 2, 1970, are presented. 
Participants described the most significant 
developments that have occurred in their fields of 
competence as they relate to society and the en- 
vironment. The fields included space and earth 
sciences; biological and medical sciences; physical 
sciences and engineering; arthropology sociology, 
and psychology; and economics, political science 
and law. (See also W72-05940 thru W72-05948) 
W72-05939 
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A PHYSICIST LOOKS AT GEOGRAPHICAL 
AND ENVIRONMENTAL PROBLEMS, 

New York Univ., Bronx. Dept. of Physics. 

S. A. Korff. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 26-30. 


Descriptors: *Environment, *Planning, *Decision 
making, *Pollution abatement, Costs, Cost alloca- 
tion, Population, Industries, Quality control, 
Economics. 


Identifiers: *Policy making, *Environmental 
problems, ‘Pollution problems, Technical 
knowledge, Implementation, Mutually  an- 
tagonistic policies. 


As long as mutually antagonistic policies are 
recommended, there will be environmental 
problems. The problem is not a technical one, 
since the technical knowledge exists to solve pol- 
lution problems. The problem results from the un- 
willingness of individuals and groups to assume 
the costs of pollution. Consideration must be given 
to implementation of techniques, and if this 
requires paying more in order to pollute less, the 
price must be paid. If the population explosion is 
not limited, the fact must be faced that there will 
be more people damaging the environment, with 
more industries to serve them. Cheaper electric 
power and industrial output results in more 
wastes. Knowledge must be applied to the desired 
end of better environmental quality. However, it 
must be realized that the desired end is not always 
the most economic one, and that the difference 
must be paid for. (See W72-05939) (Strachan- 
Chicago) 

W72-05940 


THE ENVIRONMENT DOCTOR, 

California Univ., Los Angeles. Inst. of 
Geophysics. 

W. F. Libby. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 76-79. 


Descriptors: *Environment, *Quality control, *U- 
niversities, *Pollution abatement, Professional 
personnel, Decision making, Planning, Resources. 
Identifiers: *Environment doctor, *Policy making, 
*Academic community, Environmental science, 
Resource use, Opportunities. 


The academic community can make a very neces- 
sary contribution in the technical area of environ- 
mental quality control. The new profession of En- 
vironment Doctor should be created to help coun- 
teract the problems of environmental pollution. 
Such a doctor of environmental science and en- 
gineering would bring the facts out. When a deci- 
sion involving the environment is made, the doctor 
would delineate the consequences for the environ- 
ment of such a decision. The Environment Doctor 
would not be engaged in decision making, but in 
advising the decision makers. He will be trained in 
all aspects of physical and ecological science and 
engineering. He will be a licensed professional 
with a right to practice and serve all customers. 
Training will be accomplished through a special 
graduate-school course extending over some five 
years beyond the bachelor’s degree. The course of 
study will include three years of classes and two 
years of field work. It is intended that the first ex- 
perimental trial be made at U.C.L.A. in a joint ef- 
fort between the School of Engineering and the In- 
stitute of Geophysics and Planetary Physics. The 
Environment Doctor represents a whole new 
course of action with which to approach the 
problems of environmental quality control. An im- 
portant result of this approach to pollution 
problems would be better use of resources and op- 
portunities. (See W72-05939) (Strachan-Chicago) 
W72-05941 


PRODUCTION AND DISPOSAL OF WASTES: 
SOCIAL CONSEQUENCES--POLICY IMPLICA- 
TIONS, 
J. Feld. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 188-195. 


Descriptors: *Waste disposal, *Social aspects, 
*Pollution abatement, *Control, Air pollution, 
Water pollution, Technology, Costs, Planning, 
Resources. 

Identifiers: “Waste production, *Policy implica- 
tions, *Reuse, Solid pollution, Implementation, 
System, Economic utilization, Production. 


Production of wastes is a necessary condition of 
any life or manufacture. Control of the wastes to 
reduce deleterious effects on the air, water, and 
soil that sustain life must be a recognized duty of 
each producer. The solution of the problem lies 
not in the elimination of technological production, 
but in better production controls. Costs will in- 
crease, but it is a small price to pay for a better en- 
vironment. The technology for water pollution 
control is available, while the technology for air 
pollution control and solid pollution control is still 
under study. The return of large fractions of solid 
wastes to use in the economy must become com- 
mon practice in every industry and must be a na- 
tional objective for immediate implementation. A 
system should be developed which will collect, 
sort, transport, salvage, process, and recycle all 
worn out materials. Economic utilization of indus- 
trial wastes, scrap metal, mining wastes, and mu- 
nicipal refuse must be organized to produce usable 
products and recycled resources. Production costs 
may require subsidy, and such funds should come 
from a charge placed against the products or 
process that produced the wastes. In this way, 
reuse of salvageable resources in refuse and cast- 
off goods provides the source of raw materials for 
the future. The tasks are not public duties, and 
should not be considered the province of govern- 
ment. Instead, these tasks represent planned steps 
in the production of any item using natural 
resources. (See W72-05939) (Strachan-Chicago) 
W72-05942 


SOCIAL IMPLICATIONS OF THE COMPUTER, 
Thomas J. Watson Research Center, Yorktown 
Heights, N.Y. 

For primary bibliographic entry see Field 06B. 
W72-05943 


WATER AND ENERGY 50 YEARS FROM NOW, 
Ecole Nationale Superieure d’Electronique d’ In- 
formatique et d’Hydraulique, Toulouse (France). 
For primary bibliographic entry see Field 03A. 
W72-05944 


LEGAL BASES FOR SECURING THE INTEGRI- 
TY OF THE EARTH-SPACE ENVIRONMENT, 
Yale Univ., New Haven, Conn. School of Law. 

M. S. McDougal. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 375-395. 


Descriptors: *Environment, *Quality control, 
*Legal aspects, Resources, Values, Decision mak- 
ing, Planning. 

Identifiers: “Legal bases, ‘*Policy making, 
*Authority, Community goals, Creative poten- 
tials, Constitutive process, International govern- 
mental agency. 


Changes in the environment, whether beneficial or 
injurious, are an inextricable component of the 
continuous process of social interaction by which 
resources are employed in the shaping and sharing 
of values. Emerging general community goals in 
relation to protection of the environment extend 
beyond the mere minimization of particular losses, 
to the maximization of gains in the production and 
distribution of all human dignity values. For law 
specialists, the important question in relation to 
environmental quality control refers to the crea- 
tive potentials in the management of processes of 
authoritative decision making. Among the issues 
are: (1) perspectives and skills in law, (2) the world 
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constitutive process of authoritative decision, and 
(3) the inherited public order in relation to 
resources. The creation of a specialized interna- 
tional governmental agency dealing with solutions 
to environmental problems, with the necessary 
bases in authority, manpower, and finances, 
would do much to improve the functioning of 
global constitutive processes. However, such an 
agency would not be enough. The task of highest 
priority remains that of creating in the peoples of 
the world the perspectives necessary both to their 
more realistic understanding of their common in- 
terests in relation to the environment and to their 
intervention, acceptance, and initiation of some of 
the many equivalent measures in constitutive 
process that might better secure such common in- 
terests. (See W72-05939) (Davis-Chicago) 
W72-05945 


POLICY SCIENCES: DEVELOPMENTS AND 
IMPLICATIONS, 

RAND Corp., Santa Monica, Calif. 

For primary bibliographic entry see Field 06B. 
W72-05946 


ECONOMIC AND SOCIAL STRATEGIES: EX- 
PANSION OF SCIENTIFIC KNOWLEDGE, 
Consiglio Nazionale delle Ricerche, Rome (Italy). 
For primary bibliographic entry see Field 06B. 
W72-05947 


THE TIMETABLE PROJECT, 

State Univ. of New York, Binghamton. Center for 
Integrative Studies. 

For primary bibliographic entry see Field 06B. 
W72-05948 


ENVIRONMENTAL IMPROVEMENT COMMIS- 
SION REVISED STATUTES OF 1964: TITLE 38 
(AS AMENDED). 

Environmental Improvement Commission, Au- 
gusta, Maine. State House Complex. 


(4 pamphlets), September 23, 1971. 101 p. 


Descriptors: *Maine, *Water quality, *Fresh 
water, *Standards, *Tidal waters, Discharge, Oil 
wastes, Nutrients, Detergents, Heavy metals, 
Water quality control, Sewage, Phosphorus, 
Phosphates, Industrial wastes, Municipal wastes, 
Agricultural wastes, Oily waters, Watersheds 
(Basins), Dissolved oxygen, Bacteria, Coliforms, 
Color, Turbidity, Taste, Odor, Hydrogen ion con- 
centration, Radioactive wastes. 

Identifiers: *Mercury, Androscoggin River, 
Aroostook River, Kennebec River, Sandy River, 
Sebasticook River, Meduxneheag River, Mousam 
River, Penobscot River, Mattawamkeag River, 
Piscataquis River, Saco River, St. John River. Al- 
lagash River, Rish River. 


Regulations for control of pollution in both fresh 
surface and tidal waters of the State of Maine are 
presented. Rules regarding discharge of pollutants 
including oil and detergents are given and provi- 
sions for enforcement and penalties are defined. 
Fresh waters are classified into four groups based 
on their quality and related to acceptable uses. 
Regulations for controlling the site location of in- 
dustrial and commercial developments are also 
given. (Mortland-Battelle) 

W72-05978 


PHOTOSYNTHETIC REAERATION IN THE 
UPPER PASSAIC RIVER, 

Rutgers - The State Univ., New Brunswick, N.J. 
Water Resources Research Inst. 

Joseph V. Hunter, and Thomas Tuffey. 

Available from the National Technical Informa- 
tion Service as PB-207 620, $3.00 in paper copy, 
$0.95 in microfiche. New Jersey Water Resources 
Research Institute, New Brunswick, Completion 
Report, February 1972. 36 p, 7 fig, 7 tab, 8 ref, 2 
append. OWRR B-010-NJ (1). 
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Descriptors: *Photosynthesis, *Biochemical ox- 
ygen demand, *Eutrophication, *Photosynthetic 
oxygen, Water quality, Nutrients, Water pollution 
control, New Jersey, *Oxygenation, *Dissolved 
oxygen. 

Identifiers: *Passaic River (NJ). 


Investigations of photosynthesis were conducted 
upon a small polluted river, the Passaic River in 
New Jersey, including effects upon the general ox- 
ygen regimen of the river. Data obtained showed 
variation of photosynthetic oxygen with water 
depth, time of day, and with the seasons. Attempts 
were made to develop a method of mathematically 
modelling net photosynthesis effect based on 
water quality and environmental characteristics; 
but results were not sufficiently satisfactory to be 
definitive. A comparison of oxygenation effects 
due to photosynthesis and the natural atmospheric 
reaeration, respectively, showed that 
photosynthesis contributed about 20% of the total 
oxygen added; the proportion being independent 
of the stream discharge. Moreover, if the dis- 
solved oxygen concentration of the river were at a 
higher level, this proportion would rise, up to 
possibly 45% of the total. Nutrient levels in the 
water were high, the phosphate levels in particular 
were many times that necessary to maintain algae 
growth. (Whipple-Rutgers) 

W72-05981 


IMPACT OF WASTEWATER DISCHARGES ON 
SURFACE WATER SOURCES, 

Michigan Dept. of Public Health, Lansing. Div. of 
Engineering. 

J. E. Vogt. 

Journal of the American Water Works Associa- 
tion, Vol 64, No 2, p 113-117, February 1972. 


Descriptors: *Water pollution control, *Water pol- 
lution sources, *Water pollution treatment, 
*Streams, *Michigan, Industrial wastes, Mu- 
nicipal wastes, Water quality, Water supply, 
Water analysis, Water treatment. 


Case histories are presented concerning the ad- 
verse effects of waste-water discharges into 
Michigan streams to downstream water-treatment 
plants. One case history relates to an inland stream 
from which a city obtained its water supply. Quite 
adequate conventional treatment, including sof- 
tening with sedimentation, filtration, and chlorina- 
tion, was used. This plant was staffed with highly 
competent operators, skilled in taste and odor con- 
trol and chlorination. They used free chlorine 
residuals and activated carbon and other taste- 
and-odor-control tools. During January and 
February 1971, sugar-beet wastes discharged 
several miles upstream affected the treatment- 
plant operations. Three distinct slugs of wastes 
were determined. The last one, occurring on Feb. 
26, produced a threshold odor of 90. It was not 
possible to produce an acceptable water from a 
taste and odor standpoint from Jan. 26 to Mar. 14, 
inclusive. (Woodard-USGS) 

W72-05988 


PROTECTION OF THE RHINE’ RIVER 
AGAINST POLLUTION, 

Braniff Graduate School of Management, Irving, 
Tex. 

A.H. Montgomery, Jr., and H. Merklein. 

Journal of the American Water Works Associa- 
tion, Vol 64, No 2, p 108-113, February 1972. 2 fig, 
4 photo, 35 ref. 


Descriptors: *Water pollution control, *Water pol- 
lution sources, *Water pollution treatment, *In- 
dustrial wastes, *Rivers, Municipal wastes, Pollu- 
tion abatement, Water quality, Water analysis, 
Chemical analysis. 

Identifiers: *Rhine River (Europe). 


Efforts taken since the start of the 1960's appear 
to be slowing the rate of increase of pollution i in 
the Rhine River in Europe. However, in certain 
areas pollution is increasing in the River. Heavy 
concentrations of industry line the Rhine from 


Basel, Switzerland, to its mouth. The river has an 
average flow of 1,060 cu m/sec at the point where 
it turns north at Basel. The International Commis- 
sion for the Protection of the Rhine River Against 
Pollution includes the nations of France, Ger- 
many, Luxembourg, the Netherlands, and Swit- 
zerland. Germany has long had an active program 
for water pollution abatement in its Ruhr River 
basin. The Ruhr’s waters at the confluence with 
the Rhine rate a class II quality level, sufficient for 
swimming, recreation, and potable water. 
pollution is being added to the more conventional 
pollutants that damaged the Rhine in the past. 
Plans are laid for constructing 15 or 16 nuclear 
powerplants on the southern Rhine and its 
branches. The Obrigheim plant on the Neckar has 
already gone into operation. The prospects for a 
clean Rhine River in the near future are mixed. 
Fundamentally, the lack of success in cleaning up 
the Rhine River may be attributed to an absence of 
enforcement powers on the part of the relevant in- 
ternational authorities. (Woodard-USGS) 
W72-05989 


QUALITY STATUS OF SOUTHERN LAKE 
MICHIGAN, . 

Chicago Dept. of Water and Sewers, Ill. 

J. C. Vaughn, and P. A. Reed. 

Journal of the American Water Works Associa- 
tion, Vol 64, No 2, p 100-107, February 1972. 17 
fig, 8 tab. 


Descriptors: *Water pollution control, *Water pol- 
lution sources, *Water pollution treatment, *Lake 
Michigan, *Illinois, Industrial wastes, Municipal 
wastes, Pollution abatement, Water analysis, 
Water quality, Chemical analysis, Data collec- 
tions. 

Identifiers: *Chicago (Ill). 


Since 1969 there has been a measurable and con- 
tinued improvement in water quality of Lake 
Michigan at Chicago, resulting in considerable 
reduction in difficulty and cost of water treatment. 
Most of the measured parameters of water quality 
shared in this improvement. The city of Chicago 
has an aggressive position in abating industrial and 
municipal pollution on the southern end of Lake 
Michigan. Data of water analyses are given for the 
period 1950 to 1971. The maximum activated car- 
bon dosage required for treatment of oil refinery 
hydrocarbon odors decreased during 1970 to a 
value below any previous one. The average con- 
centration for total phosphate in 1969 was 0.05 
ppm; in 1970 it was 0.06 ppm. In 1969, 60% of 
determinations were above 0.04 ppm; in 1970, 85% 
were above this value. In 1971 the city passed an 
ordinance banning the use of phosphates in deter- 
gents sold in the city after July 1, 1972. (Woodard- 


USGS) 

W72-05990 

SALINITY AND SEDIMENTATION STUDY- 
-COOPER RIVER REDIVERSION, CHAR- 
LESTON, SOUTH CAROLINA, 

Ellers, Reaves, Fanning and Oakley, Inc., Mem- 
phis, Tenn. 

M. L.Jacobs. 


Water Resources Bulletin, Vol 8, No 1, p 87-92, 
February 1972. 4 ref. 


Descriptors: *Saline water intrusion, *Sedimenta- 
tion, *Harbors, *Canals, *Reservoirs, Hydroelec- 
tric power, Hydraulics, Discharge (Water), Salini- 
ty, Wetlands, Water quality, Surveys. 
Identifiers: *Charleston Harbor (S C). 


Lakes Marion and Moultrie are located north of 
Charleston, S.C. on the Santee and Cooper Rivers, 
respectively. The impounded waters of both are 
utilized in the operation of generating plants and 
discharge into the Cooper River, the principal 
freshwater component of the Charleston Harbor. 
Excessive sedimentation and pollution problems 
in the Charleston Harbor led to consideration of 
several rediversion plans. This study applies to 
diversion of the flow of the Cooper River through 


an artificial channel which would cross the salt- 
water marsh area between dykes and discharge 
into the Atlantic Ocean at right angles to the coast 
between jetties. Salinity will be significantly 
reduced in the areas on both sides of the rediver- 
sion channel. Significant sedimentation will occur 
in the areas on both sides of the rediversion chan- 
nel. SEDIMENTATION DERIVED FROM THE 
SEAWARD DISCHARGE FROM THE DIVER- 
SION JETTY SYSTEM WILL BE INSIGNIFI- 
CANT IN THE COASTAL MARSH AREAS NE 
of the rediversion channel and will be generally 
unimportant in the first decade or two of the life of 
the project SW of the channel. If the rediversion is 
to be seriously considered, the possibility of 
providing a “oe to density exchange should be 
investigated. In any case, a model study should be 
undertaken to establish quantitative values for 
consideration of those interested in the project. 
(Knapp-USGS) 

'W72-06005 


THE RELATION OF KRAFT PULP MILL 
OPERATING AND PROCESS PARAMETERS 
TO POLLUTION CHARACTERISTICS OF THE 
MILL EFFLUENTS, 

British Columbia Research Council, Vancouver. 
C. C. Walden, W. J. Sheriff, and T. E. Howard. 
Pulp and Paper Magazine of Canada, Vol 70, 
November 7, 1969, p 59-61. 


Descriptors: *Pulp and paper industry, *Correla- 
tion analysis, *Biochemical oxygen demand, 
Chemical oxygen demand, Toxicity, Fibers 
(Plant), Lignin, Cellulose, Industrial wastes, *Pulp 
wastes, Water quality control. 

Identifiers: *Total organic carbon, *Process con- 
trol. 


Several kraft pulp mills were surveyed in an at- 
tempt to discover correlations between the various 
processes used to measure the pollutional load of 
the process effluents and between mill operating 
parameters and BOD, COD, and toxicity. The 
source of BOD, COD, and toxicity in mill ef- 
fluents has been traced to the solubilization of 
noncellulosic components during the process. 
Although some of the toxic constituents have been 
identified, the more important nonvolatile toxi- 
cants have not. Individual correlation analyses 
were run on the various parameters, but only a 
very limited pattern, relating mill operating data to 
pollutional characteristics, has emerged. Instan- 
taneous soda loss appears to play a major role in 
toxicity determinations, with chip species also in- 
volved. A high degree of correlation with BODS 
suggests that further improved studies may 
produce a pattern of controlling variables common 
to many mills. (Lowry-Texas) 

W72-06024 


AIR AND WATER POLLUTION IN SWEDEN: 
THE PROBLEM, THE EFFORTS, AND THE 
PROGRESS, 

Consolidated-Bathurst Ltd. (New Brunswick). 
Knut Grotterod. 

Pulp and Paper Magazine of Canada, Vol 70, 
November 7, 1969, p 45-46. 


Descriptors: *Pulp and paper industry, Municipal 
wastes, Eutrophication, *Pulp wastes, *Nutrients, 
*Industrial wastes, Flow rates, Waste assimilative 
capacity, *Air pollution, Legislation, Research 
and development, Water quality control, Waste 
water treatment. 

Identifiers: *Sweden, *Suspended solids. 


Sweden’s pulp and paper industry produces 
8,000,000 tons of pulp, paper, and board in 140 
mills, which also discharge nearly 200,000 tons of 
fibre annually. These wastes coupled with the 
discharge of raw or unsatisfactorily treated mu- 
nicipal wastes have caused lakes around populated 
centres to undergo accelerated eutrophication. 
Rivers in Sweden are generally small with limited 
flows, resulting in limited waste assimilative 
capacity. Legislative action has _ tightened 
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discharge laws considerably, and estimates are 
that 20% of the population will be serviced by third 
stage treatment in 5 years and virtually all plants 
will have third stage treatment in ten years. 
Developments in the pulp and paper industry have 
also kept pace, with suspended solids recovery, 
reduction or elimination of sulfite liquor 
discharges, installation of dispersion nozzles for 
waste discharges in areas where dispersion con- 

trols waste dilution, and generally a dp process 
controls. Despite a declining market and lower 
profitability, the mills which remain open expend 
4.5 to 5% of total capital cost on air and water pol- 
lution devices. (Lowry-Texas) 

-06025 


APPLICATIONS OF FLUORESCENT TRACER 
TECHNIQUES IN POLLUTION CONTROL STU- 
DIES, 
Beak (T. 
(Quebec). 
Peter L. Timpany. 

Pulp and r Magazine of Canada, Vol 70, 
November 7, 1969, p 57-59. 


W.) Consultants Ltd., Montreal 


Descriptors: ‘“*Fluorometry, ‘*Tracers, *Dye 
releases, Water pollution control, Analytical 
techniques, Dispersion, Mixing, Flow rates, 
Rivers, Estuaries, Lakes, On-site investigations, 
o—_- Water pollution sources, Path of pollu- 


Seatilisone *Time of travel, 
*Dilution. 


*Short-circuiting, 


The four major applications of fluorometry in 
water pollution control studies are: (1) flow mea- 
surement; (2) time of travel; (3) dispersion and 
dilution studies in rivers and large bodies of water; 
and (4) process evaluation of mixing, short-circuit- 
ing, and stagnant zones. Advantages of 
fluorometry include: (1) simplicity of testing 
techniques; (2) high detectability for differentiat- 
ing tracer material from naturally occurring sub- 
stances (.05 ppb detectable); (3) remarkable sen- 
sitivity of measurement; (4) inexpensive and easy 
to handle; and (5) the methods present no safety 
hazards to man or aquatic life. Steps in a basic 
tracer dye study are outlined, but these steps will 
be variable with existing on-site conditions. (Low- 
ry-Texas) 

W72-06026 


EFFLUENT VARIABLES OF BLEACHED 
KRAFT PULP MILLS, 

British Columbia Research Council, Vancouver. 
T. E. Howard, and C. C. Walden. 

Pulp and Paper Magazine of Canada, Vol 70, 
November 7, 1969, p 61-62. 


Descriptors: “Industrial wastes, “Laboratory 
tests, *Analytical techniques, *Pulp wastes, Or- 
ganic loading, Toxicity, Biochemical oxygen de- 
mand, Chemical oxygen demand, Sampling, 
Mean, Pulp and paper industry, Water pollution 
effects, Effluents. 

Identifiers: *Process control, *Total organic car- 
bon, *Caustic extraction effluent, Median survival 
time, Variance. 


The direct effects of toxicity, rather than the in- 
direct effects of pH or oxygen depletion, were re- 
ported as Medium Survival Time Values on air- 
stripped, filtered, and neutralized samples of 100% 
concentration of effluent. At mill BOD loadings 
ranging from 35.1 Ib/ton to 93.7 lb/ton, with a 
grand mean of 61.8 lb/ton, the sequence in order of 
declining toxicity was as follows: 1st caustic ex- 
traction-MST = 136 min; unbleached white water- 
MST = 268 min; first, chlorination-MST = 297 
min; and combined mill outfall-MST = 649 min. 
Comparison of values from individual mills 
demonstrated the wide variations observed around 
the sample means of the pooled samples. By test- 
ing each process stream as well as the combined 
outfall, confirmation was obtained that maximum 
organic loadings originate in the caustic extraction 
effluent where the TOC was 775 mg/l. TOC values 
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of BWW and combined outfall were 324 and 352 
mg/l, whereas the TOC for the chlorination ef- 
fluent was 155 mg/l. (Lowry-Texas) 

W72-06031 


A VERSATILE OUTDOOR CHANNEL FOR 

WATER POLLUTION INVESTIGATIONS, 
Univ., Ann Arbor. School of Public 

Health; and Michigan Univ., Ann Arbor. Dept. of 

Environmental Health. 

For primary bibliographic entry see Field 0SB. 

W72-06032 


POLLUTION ABATEMENT: NO OVERNIGHT 
SOLUTIONS IN EASTERN CANADA, 
Kimberly-Clark of Canada Ltd., Toronto (On- 
tario). 

George L. Carruthers. 

Pulp and Paper Magazine of Canada, Vol 71, No 
13, 1970, p 31-32. 


Descriptors: *Pulp and paper industry, *Planning, 

*Water pollution control, *Pulp wastes, Air pollu- 
tion, Waste assimilative capacity, Sulfite liquors, 
Wood wastes, Pollutants, Legislation, Estimated 
costs, Estimated benefits, Public health, *Pollu- 
tion abatement. 

Identifiers: *Suspended solids. 


The Canadian Pulp and Paper Industries have been 
accused of being serious polluters of the environ- 
ment, and much pressure is being exerted to 
fashion stringent anti-pollution laws to be applied 
in all situations. However, each individual case 
should be decided upon its own merits, based on 
geographical location, population density, stream- 
flow, total output of pollutants, etc. Little or no 
recognition has been made of the fact that water 
has a large waste assimilative capacity, with a 
great ability to receive wastes and suffer no detri- 
mental effects up to a certain point. Although no 
stream should ever be overloaded, neither should 
discharges which do not affect water quality or 
stream uses be prohibited. Therefore, waste 
discharges must be carefully studied, to provide 
least cost solutions, and a reasonable amount of 
time for implementation of these solutions. The 
same argument applies to air pollution as to water 
pollution. People must remember that pollution is 
a result of both population and the production of 
human goods, and as such, each person has a 
share in the creation of pollution so each person 
should also have a share in pollution abatement. 
(Lowry-Texas) 

W72-06035 


B.C. USES RESEARCH, LEGISLATION AND 
REWARDS TO CURB POLLUTION. 


Pulp and Paper Magazine of Canada, Vol 71, No 
13, July 3, 1970, p 39-42. 1 fig. 


Descriptors: *Pulp and paper industry, *Legisla- 
tion, *Water pollution control, *Air pollution, In- 
dustrial wastes, Sedimentation, Chlorination, Tox- 
icity, Waste water treatment, Research and 
development, Judicial decisions, Legal aspects, 
*Standards 


Identifiers: *Canada, *British Columbia, *Penal- 
ties. 


The Pollution Control Act of 1967, passed by the 
government of British Columbia, set minimum 
treatment standards for all waste discharges and 
required registration of all liquid or gaseous 
discharges under a permit system. The new mea- 
sure included penalties of $1000 or 3 months im- 
prisonment initially and $500/day for a continuing 
infraction. A single agency concept is being 
developed to unite all environmental agencies into 
one agency to more effectively implement the new 
legislation. The new agency, designated as the Pol- 
lution Control Board of the Water Resources Ser- 
vice; (1) acts as an advisory board to the govern- 
ment; (2) sets policy by prescribing standards; and 
(3) acts as the first stage appeal tribunal against or- 
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ders or decisions of the director of the Pollution 
Control Branch. In addition, a $250,000 reward has 
been offered as an incentive to the first plant to 
comply with stringent air and water pollution regu- 
lations and tax breaks have also been devised to 


mental protection. (Lowry-Texas) 
W72-06038 


THE USE OF ATOMIC ABSORPTION IN 
WATER POLLUTION CONTROL, 

Whitlingham Works, Norwich (England). 

For primary bibliographic entry see Field OSA. 
W72-06039 


OCEAN DISCHARGE OF NON-TOXIC FOOD 
PROCESSING SOLIDS RESIDUALS. 

National Canners ihre, Research Founda- 
tion, 

For primary Citioneghic entry see Field 05B. 
W72-06044 


INDUSTRIAL WASTE GUIDE ON LOGGING 
PRACTICES. 

Federal Water Pollution Control Administration, 
Portland, Oreg. Northwest Region. 


Available from the National Technical Informa- 

tion Service as PB-207 644, $3.00 in paper copy, 

_ in microfiche. February 1970, 40 p, 35 fig, 4 
FWPCA Program 13010--C2/70. 


Descriptors: *Lumbering, “Industrial wastes, 
Water quality control, Environmental effects, 
Water temperature, Standards, Sedimentation, 
*Erosion control, Road design, *Road construc- 
tion, ‘“*Clear-cutting, *Forest management, 
*Watershed management. 

Identifiers: *Logging practices. 


Many factors contribute to the impacts of logging 
on water quality, such as steep slopes, different 
exposures, inherent soil erodibilities, rates of 
vegetative recovery following logging, and cli- 
matic factors. The relation between topography 
and rainfall intensity is especially important. Full 
application of conservation knowledge in all 
phases of timber harvesting can reduce water 
quality degradation. Each forested area must be 
carefully logged using a specific plan so tailored 
for that area that all tangible and intangible losses 
and all water quality degradation will be kept 
within tolerable limits. An adequate tree harvest- 
ing plan includes maps, sketches, or pictures of 
the area to be harvested. Specifications are given 
for the building, use, and maintenance of a well- 
designed transportation system. The manner is 
specified in which the trees are to be cut and the 
way the logs shall be delivered to the transporta- 
tion system from the point on the watershed where 
they are felled. The areas along perennial and 
major intermittent streams which should be left as 
buffer or filter strips are identified. The measures 
are specified which should be taken to leave the 
logged area in a repaired condition to prevent 
undue erosion of the area during the period of 
regrowth. Compiled in this report are detailed 
recommendations for controlling the adverse im- 
pacts on water quality which can be caused by 
logging operations. Separate sections deal with 
logging roads, tree cutting, log yarding, buffer 
strips, watershed restoration, and municipal water 
supply ne. 


CORPS OF ENGINEERS--NEW GUARDIANS OF 
ECOLOGY, 

R. B. Nichols, Jr. 

Louisiana Law Review, Vol. 31, No. 4, p. 666-681, 
June 1971. 56 ref. 


Descriptors: *Administrative agencies, *Permits, 
*Environmental effects, *Landfills, *Navigable 
waters, United States, Federal government, Legal 
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aspects, Administration, Water law, Decision 
making, Water rights, Legislation, Regulation, 
Rivers and Harbors Act, Federal Power Act, Sub- 
merged Lands Act, Social aspects, Water 
resources development, Ecology, Navigation. 


The legal basis of Zabel v. Tabb, in which the 
United States Fifth Circuit Court of Appeals held 
that the Secretary of the Army could deny a 
dredge and fill permit on conservation grounds, is 
examined in this note. Although Congress has the 
power to regulate landfill projects which might 
destroy resources in navigable waters, it does not 
appear that Congress delegated this power to the 
Secretary. The Rivers and Harbors Act, authoriz- 
ing dredge and fill permits, placed no restrictions 
on their issuance and dealt only with the protec- 
tion of navigation. Although the court’s decision is 
socially acceptable, it is legally questionable. 
Moreover, it made the Corps guardians of ecolo- 
gy, a role they are not administratively equipped 
for. Responsibility for preserving our nation’s 
waters should be vested in a separate environmen- 
tal agency. Unfortunately, the Environmental Pro- 
tection Act does not provide for evaluation of 
Zabel-type projects. Moreover, the Corps has al- 
ready institutionalized the Zabel rule. Congress 
should give the Environmental Protection Agency 
veto power over all projects in navigable waters. 
EPA, with its mission-orientated structure, is best 
suited to evaluate such problems free from politi- 
cal pressures. (Johnson-Florida) 

W72-06057 


POLLUTION PAYS, 
Congress, Washington, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06060 


D.C.; and House, 


THE QUALITY OF THE ENVIRONMENT, 
Congress, Washington, D.C.; and _ Senate, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06061 


PHOSPHATE CONTROL LEGISLATION, 
Congress, Washington, D.C.; and Senate, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06062 


A COMPREHENSIVE WATER QUALITY PRO- 
GRAM FOR THE SEVENTIES, 
Congress, Washington, D.C.; 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06063 


and House, 


GERBING V._ IL.T.T. RAYONIER, INC, 
(PRIVATE CITIZEN’S RIGHT TO BRING QUI 
TAM ACTION UNDER THE REFUSE ACT). 

For primary bibliographic entry see Field 06E. 
W72-06064 


INVENTORY OF FLORIDA ENVIRONMENTAL 
LAW, 

Miami Univ., Fla. Law School. 

C. C. Kline, and E. I. Sternlieb. 

University of Miami School of Law, Center for In- 
terdisciplinary Study of Public Law. 74 p. 


Descriptors: *Water pollution control, *Judicial 
decisions, *Legislation, *Regulation, *Pollution 
abatement, Sewage disposal, Water law, Adminis- 
tration, Administrative agencies, State govern- 
ments, Local governments, Environmental ef- 
fects, Easements, Condemnation, Eminent 
domain, Zoning, Waste disposal, Pesticides, Pollu- 
tants, Water resources, Beds, Aesthetics, Legal 
aspects, Florida. 


Florida’s environmental law is categorized into 
three areas: judicial, legislative, and administra- 
tive. The judicial section was subdivided into the 
various legal remedies most directly related to en- 
vironmental protection. The discussion of each 
remedy treated both its application to environmen- 
tal matters and its strengths and weaknesses. The 
remedies were nuisance, trepass, public trust, 
eminent domain, inverse condemnation, zoning, 
restrictive covenants, and prescriptive light and air 
easements. The legislative and administrative law 
sections were compiled in tabular form with 
specific statutes and regulations indexed accord- 
ing to the environmental interest to which they re- 
late. The statutes were indexed by the following 
interests: (1) air and water pollution control; (2) 
water resources; (3) land resources, submerged 
lands, and coastal areas; (4) sewage control; (5) 
metropolitan Dade County (home rule); and (6) 
cases related to the acts cited. Regulations were di- 
vided into the following groups: (1) aesthetic quali- 
ties of the environment, (2) land resources, (3) 
fisheries, (4) air pollution, (5) water pollution and 
sewage disposal, (6) garbage disposal, (7) pest con- 
trol and pesticides, and (8) occupational hazards 
from radiation and other pollutants. (Johnson- 
Florida) 

W72-06065 


BRAZOS ISLAND HARBOR, TEXAS, NAVIGA- 
TION (ENVIRONMENTAL IMPACT STATE- 
MENT). 

Army Engineer District, Galveston, Tex. 

For primary bibliographic entry see Field 06E. 
W72-06068 


CONNEAUT HARBOR, OHIO (DRAFT EN- 
VIRONMENTAL IMPACT STATEMENT). 

Army Engineer District, Buffalo, N.Y. 

For primary bibliographic entry see Field 06E. 
W72-06069 


CHANNEL MAINTENANCE OF THE WHITE 
RIVER BELOW NEWPORT, ARKANSAS 
(DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT). 

Army Engineer District, Memphis, Tenn. 

For primary bibliographic entry see Field 06E. 
W72-06070 


MAY ACTS OF INDEPENDENT TORT- 
-FEASORS, EACH OF WHICH ALONE CAUSES 
OR TENDS TO PRODUCE SOME DAMAGE, BE 
COMBINED TO CREATE A JOINT LIABILITY: 
(C) WATERS. 

For primary bibliographic entry see Field 06E. 
W72-06078 


POLLUTION CONTROL: PROBLEMS AND 
SOLUTIONS, 

Congress, Washington, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06082 


D. C.; and House, 


WETLANDS LEGISLATION, 

Congress, Washington, D. C.; and Senate, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06083 


CLEAN WATERS ACT OF 1966 (A BILL TO 
AMEND THE FEDERAL WATER POLLUTION 
CONTROL ACT IN ORDER TO IMPROVE THE 
PROGRAMS UNDER SUCH ACT). 

For primary bibliographic entry see Field 06E. 
W72-06091 


INJURY TO ADJOINING OR LOWER RIPARI- 
AN OWNERS BY WASTE FROM OIL WELLS. 
For primary bibliographic entry see Field 06E. 
W72-06097 


POLLUTION OF OYSTER BEDS. 
For primary bibliographic entry see Field 06E. 
W72-06098 


A CHALLENGE FOR THE PRESIDENT, 

D.C.; and House, 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06100 


QUALITY CONTROL IN DISTRIBUTION. 
American Water Works Association, New York. 
Committee on Control of Water Quality in Trans- 
mission and Distribution Systems. 


Journal of American Water Works Association, 
Vol. 63, No. 11, p 741-742, November 1971. 


Descriptors: *Water treatment, *Water quality, 
*Sanitary engineering, ‘*Distribution systems, 
Color, Turbidity, Corrosion, Taste, Odor, Stan- 
dard: 


s. 
Identifiers: *Goals. 


Water that leaves the utility plant rarely has the 
same quality characteristics when it reaches the 
customer’s tap. Minimum changes are desirable 
during the passage. Many changes which com- 
monly occur are outlined, and their effects upon 
the aesthetic qualities of the water are described. 
What needs to be done is indicated but not 
generally how it can be accomplished. Often cor- 
rection hinges on what is acceptable and what is 
practical. (Bean-AWWARF) 

W72-06112 


ECONOMIC GROWTH AND ECOLOGY--A 
BIOLOGIST’S VIEW, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

B. Commoner. 

Monthly Labor Review, Vol. 94, No. 11, p 3-13, 
November 1971. 8 tab, 14 ref. 


Descriptors: *Economics, *Growth rates, *En- 
vironmental effects, Deferred costs, Population, 
Ecosystems. 

Identifiers: *Synthetics. 


During the period from 1946 to the present, pollu- 
tion levels in the United States have increased 
sharply. A survey of the environmental impact of 
certain economic endeavors (agricultural produc- 
tion and textile production, for instance) suggests 
that most of this increase is due to the technology 
of production. Population growth and increases in 
the standard of living seemed to exert a much 
smaller impact. Thus, the chief reason for the 
sharp increase in environmental stress is the 
sweeping transformation in productive technology 
in the postwar period. Productive activities with 
intense environmental impacts have displaced ac- 
tivities with less serious impacts: natural products 
like cotton have been displaced by synthetic ones 
such as nylon; power-conserving products have 
been displaced by power-consuming ones; and 
reusable containers have been replaced by 
‘disposable’ ones. To reduce the environmental 
impact of human activities we need to develop 
massive new technologies including systems to 
return sewage and garbage directly to the soil; the 
replacement of synthetic materials by natural 
ones; the sharp curtailment of the use of biologi- 
cally active synthetic organic agents like DDT; and 
reversal of the present trend to retire soil from 
agriculture and to elevate yield per acre. (Settle- 
Wisconsin) 

W72-06117 


ENVIRONMENTAL QUALITY AS GOVERN- 
MENT LARGESS, 

Massachusetts Univ., Boston. 

H. Wolozin. 

National Tax Journal, Vol. 24, No. 4, p 501-505, 
1971. 8 ref. 
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Descriptors: *Wastes, *Environmental effects, 
*Legal aspects, Cost-benefit analysis, Govern- 
ments, Water pollution control. 

Identifiers: *Public goods, *Government largess, 
Externalities, Property rights. 


The environment into which the wastes and 
residuals of our production and consumption are 
dumped, namely air and water, is largely com- 
monly owned property. Consequently, pollution 
and environmental disruption constitute a form of 
government largess, ‘negative’ largess when the 
government allows or creates pollution, and ‘posi- 
tive’ largess when it takes measures to prohibit or 
clean up pollution. Considering environmental 
disruption as government largess has profound im- 
plications that stem from the legal distinction in 
our society between government largess and its 
system of law and conventional property rights. 
This approach suggests that one solution, perhaps 
the only workable one in the long run, to reversing 
the present destruction of the environment will be 
(1) to recognize and treat the ‘right to pollute’ for 
what it is, namely, revokable governmental largess 
rather than a property right, and (2) to treat en- 
vironmental quality as a government largess which 
might be constitutionally guaranteed, by amend- 
ment to the constitution if necessary. This solution 
stems, in part, from (1) dissatisfaction with the 
traditional treatment of ‘external’ costs; (2) the 
pervasive effects of ‘externalities’; (3) dissatisfac- 
tion over the handling of environmental disrup- 
tion; and (4) the private market’s depending on the 
legal milieu. (Settle-Wisconsin) 

W72-06120 


POLLUTION CONTROL THROUGH SOCIAL 
COST CONVERSION, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg; and Ohio State Univ., Columbus. 

F. A. Beams, and P. E. Fertig. 

The Journal of Accountancy, Vol. 132, No. 5, p 37- 
42, November, 1971. 17 ref. 


Descriptors: *Industrial production, *Environ- 
mental effects, *Real costs, Profit, Pricing, Pollu- 
tion abatement, Measurement. 

Identifiers: *Social costs, *Accounting. 


Accounting as an organized profession has the 
responsibility to transcend the internal, profit 
maximizing viewpoint of the private firm and to 
develop information which portrays a private 
firm’s role in and contribution to society. In other 
words, accounting information should lead to deci- 
sions that result in the efficient utilization of 
resources, the conservation of the environment, 
and the equitable allocation of business income. In 
particular, accounting information should foster 
pricing policies that will reflect the cost of produc- 
ing and disposing of goods without damaging the 
environment. Such information will require a full- 
fledged system of accrual accounting. Under this 
system, costs incurred in connection with current 
manufacturing activities should be treated as cur- 
rent production costs, and costs incurred to 
neutralize future pollution should be capitalized 
and allocated to future manufacturing activities. 
Costs associated with repairing environmental 
damage resulting from activities of prior periods 
should be accounted for as a correction of prior 
periods’ income. Identification of costs of past, 
current, and future activities will, of course, be 
difficult, but the effort must be made. Further- 
more, accounting should provide disclosure on 
pollution costs so that financial statement users 
are informed of company efforts at abating pollu- 
tion. (Settle-Wisconsin) 

W72-06122 


DANGEROUS GASES IN AGRICULTURE. 
Agriculture, Vol. 77, No. 9, 1970. p 431-432. 
Descriptors: *Farm wastes, *Hazards, *Ac- 
cidents, Silage, Grains, Fermentation, Odors, 


Toxicity, Storage, Ventilation, Biodegradation, 
Public health. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Identifiers: *Slurry pits, Safety harness. 


An ever increasing number of fatal and near fatal 
accidents in agriculture has demonstrated the 
hazards associated with gases produced normally 
in an agricultural operation. Silos are the more ob- 
vious danger points, where fermenting grain can 
give off dangerous gases in such volumes that the 
atmosphere is unsafe in excess of 15 ft. above the 
grain surface. Other problem areas include slurry 
pits and tanks which contain gases resulting from 
bacterial decomposition of the wastes, a hazard 
both to the animals and the workers involved. 
Provisions of adequate ventilation is a must in all 
cases, and danger spots such as these should never 
be entered unless the man entering has a securely 
fastened lifeline and two colleagues outside the 
area to effect the rescue if necessary. Provision of 
an air line breathing apparatus is also an excellent 
precautionary measure. Finally, all such areas 
should be clearly marked as dangerous and en- 
trance prevented if pessible to ensure that no chil- 
dren or animals can accidentally wander into a 
hazardous zone. (Lowry-Texas) 

W72-06130 


A SYSTEM ANALYSIS OF THE WESTERN 
BASIN OF LAKE ERIE, REPORT OF 
RESEARCH COMPLETED TO SEPT. 30, 1971, 
Ohio State Univ., Columbus. Water Resources 
Center. 

Chester I. Randles, and Richard A. Tybout. 
Available from the National Technical Informa- 
tion Service as PB-207 759, $3.00 in paper copy, 
$0.95 in microfiche. Ohio Water Resources 
Center, Columbus, September 30, 1971. 96 p, 2 fig, 
6 tab, 24 ref, append. OWRR B-017-OHIO (1) and 


B-023-OHIO (2), 14-31-0001-3117, 14-01-0001- 
1937. 
Descriptors: *Lake Erie, Limnology, *Ther- 


mocline, *Photosynthesis, *Pollution abatement, 
Respiration, Organic matter, Oxygen, Eutrophica- 
tion, Water quality, *Economic impact, Tax rate, 
Taxes, Total costs, *Systems analysis, 
Ecosystems, Employment, ‘*Pollution, Taxes 
(Charges), Model studies, Michigan. 

Identifiers: *Detroit, Community impact, Effluent 
charges. 


The system is being studied as two subsystems: 
the economic and the physico-biological. The pur- 
pose of the first is to explore the economic impact 
of alternative methods of financing pollution 
abatement and the second is to devise a model that 
will reflect the major impact of pollutants on water 
quality of western Lake Erie. For the economic 
subsystem data has and continues to be collected 
and analyzed on industries in the Detroit area, pro- 
perty and other taxes, employment, effluent 
discharge levels and costs of abatement. Data col- 
lection procedures are described, data relative to 
the first four items above reported on, and equa- 
tions used in the analysis of these data are given. 
The physico-biological portion describes a concep- 
tual model based on oxygen that will serve to 
describe the functions of the aquatic system and 
the effect of major pollutants on this functning. 
The physical and chemical parameters relevant to 
this function are described. 


W72-06137 
OIL BOOMS IN TIDAL CURRENTS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 


Civil Engineering. 

R. H. Cross, and D. P. Hoult. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1745-1758, 1970. 6 fig, 4 
ref. 


Descriptors: *Oily water, *Water pollution con- 
trol, *Water poliution treatment, *Equipment, 
Estuaries, Currents (Water), Streamflow, Froude 
number, Density, Viscosity. 

Identifiers: *Oil spill cleanup, *Floating booms. 


Water Quality Control—Group 5G 


The most effective way to prevent the rant of 
oil spilled in harbors is by s the spill 
with a floating barrier, or boom. In calm water, 
with no currents, devices made from telephone 
poles and canvas are effective. In the presence of 
currents, particularly with larger spills, the 
problem rapidly becomes more complex, and ra- 
tional design of oil booms requires an understand- 
ing of the behavior of the oil and the boom in the 
current. A floating oil boom anchored at each end 
in a current to form a U-shaped pocket, with the 
opening in the U facing upstream, can gather and 
hold significant volumes of oil under proper condi- 
tions. There are two main features which deter- 
mine whether such a boom will hold oil, and how 
much oil can be held. The first is the existence of 
critical Froude number, above which the boom 
holds no oil, and the second is the shape and 
behavior of the pool of oil held by the barrier. At 
higher velocities, but sub-critical Froude numbers, 
some leakage from head wave entrainment can be 
expected. The concentration of oil in such a pool 
will greatly simplify the collection and removal of 
oil from the water surface. (See also W72-03078 
thru W72-03114, W72-03572 thru W72-03607, and 
W72-06151 thru W72-06187) (Knapp-USGS) 
W72-06160 


TRAPPING OF OUTFALL CONSTITUENTS BE- 
HIND SILLS, 

Norges Tekniske Hoegskole, Trondheim. River 
and Harbor Lab. 

T. Carstens, and A. Sjoberg. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1917-1930, 1970. 4 fig, 7 
ref. 


Descriptors: *Path of pollutants, *Fjords, 
*Stratification, *Density stratification, *Waste 
storage, Waste disposal, Sewage, Nutrients, 


Stratified flow, Turbulence. 
Identifiers: Oslo (Norway). 


Communication between bays or fjords and the 
ocean is often through outlets of small cross sec- 
tion. The combined effects of a topography with 
transverse ridges and brackish surface layer 
creates a stagnant body of water. The ridge or sill 
deflects the tidal currents away from the bottom 
so that only the upper part of the water column is 
flushed. The stability of the pycnocline prevents 
surface-generated turbulence from penetrating 
downwards, so the turbulence in the deep pool is 
weak. A scheme is proposed to store the nutrients 
of sewage outfalls behind the sill at Drobak in the 
Oslofjord. The storage capability of that fjord was 
estimated for a conservative outfall constituent by 
means of a one dimensional dispersion equation. 
(See also W72-03078 thru W72-03114, W72-03572 
thru W72-03607, and W72-06151 thru W72-06187) 
(Knapp-USGS) 

W72-06169 


TOWARD A CLASSIFICATION 
HABITATS, 

Colorado Univ., Boulder. Div. of Environmental 
Biology. 

For primary bibliographic entry see Field 07A. 
W72-06188 


OF LOTIC 


NITRATE IN DRINKING WATER, 

Bureau of Water Hygiene, Cincinnati, Ohio. 
For primary bibliographic entry see Field O5F. 
W72-06204 


WATER POLLUTION CONTROL LEGISLA- 
TION--1971--PART 2. 


For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D.C. 
20402 Price $2.50. Hearings--Subcomm. on Air and 
Water Pollution--Comm. On Public Works, U.S. 
Senate, 92d Cong, Ist Sess, March 18, 19, 22, 23, 
24, 1971. 565 p, 7 fig, 80 tab, 86 ref, 4 append. 








Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


Descriptors: *United States, *Water pollution 
control, *Rivers and Harbors Act, Legislation, In- 
dustries, Water pollution, Water pollution 
sources, Water pollution treatment, Water quality 
control, Federal government, Permits, Regulation, 
Administrative agencies, State governments, Ju- 
risdiction, Judicial decisions, Legal aspects, Stan- 
dards, Public rights, Industrial wastes. 

Identifiers: *Qui tam actions, *Water Pollution 
Control Act. 


The Senate Subcommittee on Air and Water Pollu- 
tion of the Committee on Public Works held 
hearings on bills amending the Federal Water Pol- 
lution Control Act and other pending legislation 
relating to water pollution control. Statements of 
committee witnesses are set forth, along with 
questions from the committee members. The bills 
under consideration would create a pervasive 
federal-state administrative program to protect 
and enhance water quality. The Administrator of 
the Environmental Protection Agency would be 
authorized to promulgate water quality criteria and 
approve state-developed water quality standards. 
Citizen action provisions are included in the bills. 
Citizen actions are both praised and criticized. 
One witness stated that many objections to citizen 
suits could be alleviated by providing for venue in 
only one judicial district. The recent upsurge in 
suits under the Refuse Act of 1899 was discussed 
by most committee witnesses. Many feared that 
the proposed legislation would hamper the benefi- 
cial aspects of the Refuse Act. Industrial represen- 
tatives pointed to the existing confusion in permit 
applications and the need for a centralized permit 
procedure. (See also W71-13194 and W72-06209) 
(Smiljanich-Florida) 

W72-06208 


WATER POLLUTION CONTROL LEGISLA- 
TION--1971--PART 3. 


For sale by the Superintendent of Documents, U. 
S. Government Printing Office, Washington, D. C. 
20402 Price $1.50. Hearings--Subcomm. on Air and 
Water Pollution--Comm. on Public Works, United 
States Senate, 92d Cong, Ist Sess. General Appen- 
dix, 1971. 386 p, 21 fig, 17 tab, 2 chart. 


Descriptors: *United States, *Water pollution 
control, *Trade associations, Water quality con- 
trol, Legislation, Industries, Water pollution, 
Water pollution sources, Water pollution treat- 
ment, Ships, Oil wastes, Oil, Industrial produc- 
tion, Organizations, Federal government, State 
governments, Legal aspects, Standards, Cities, 
Waste disposal, Industrial wastes. 

Identifiers: *Water Pollution Control Act, Oil 
spills. 


The Senate Subcommittee on Air and Water Pollu- 
tion of the Committee on Public Works held 
hearings on bills amending the Federal Water Pol- 
lution Control Act and other pending legislation 
relating to water pollution control. Views and 
statements of various industrial and private or- 
ganizations on the pending legislation are set forth. 
The American Institute of Merchant Shipping ex- 
pressed its fears on the harmful results of un- 
limited liability for oil or hazardous pollution 
discharges. Insurance companies will refuse to 
provide insurance for such unlimited liability. This 
creates an increase in single-vessel corporations to 
reduce possible corporate liability. The Institute 
stated that this would result in a diminution of 
maritime trade. Other industrial organizations 
pointed out various uncertainties in legislation 
relating to water quality standards and discharge 
permits. At the request of Senator Muskie, 
questions relating to state water pollution control 
programs were addressed to the governors of each 
state. The responses from each state are set forth, 
summarizing their efforts in discharge control and 
water quality standards. The National League of 
Cities and various state pollution control boards 
criticized the pending legislation as not being suffi- 
ciently extensive. (See also W71-13194 and W72- 
06208) (Smiljanich-Florida) 

W72-06209 


POLLUTION CONTROL: WHY NOT COST AL- 
LOCATION, 

Drake Univ., Des Moines, Iowa. School of Law. 
M.G. Woodroof. 

Drake Law Review, Vol. 21, No. 1, p. 133-152, 
September 1971. 89 ref. 


Descriptors: *State governments, *Water pollu- 
tion control, *Pollution abatement, *Simulation 
analysis, Environmental effects, Cost allocation, 
Economics, Simulation, Federal government, 
Legal aspects, Water law, Riparian rights, Prior 
appropriation, Legislation, Permits, Regulation, 
Economic impact, Resource allocation, Value, 
Model studies. 

Identifiers: *Effluent charges. 


To determine their effectiveness and to point out 
trends which reveal strengths and weaknesses in 
environmental control, various federal and state 
laws dealing with the control of pollution are ex- 
amined. An overview of water and air pollution 
problems explores state cases and statutes relating 
to such problems. The typical state approach to 
water pollution presents several problems: (1) 
selection of control board personnel, (2) funding 
and staff inadequacies, and (3) regularity of board 
meetings. The primary problem, however, is juris- 
prudential and philosophical, rather than financial 
or technical. Costs involved in the use of air and 
water should be borne by industries which utilize 
these resources. The economic problem inherent 
in this solution, that some businesses would be 
forced to shut down, is accepted because such 
marginal businesses should be closed and their 
capital shifted to more efficient businesses. To 
determine an arbitrary dollar scale which could be 
assigned to a certain level of pollution, the 
establishment of a simulation model is suggested. 
Such a model would require an arbitrary difinition 
of both pollution and the costs of pollution. Private 
law actions can also be employed, but they present 
several problems which must be overcome. (John- 
son-Florida) 

W72-06212 


WATERLAW IN ARKANSAS 
For primary bibliographic entry see Field 06E. 
W72-06214 


SIERRA CLUB V. SANITARY WATER BOARD 
(SANITARY BOARD’S POWER TO 
AUTHORIZE STRIP MINING). 

For primary bibliographic entry see Field 06E. 
W72-06215 


MARINE PROTECTION, RESEARCH, AND 
SANCTUARIES ACT OF 1971, 
Congress, Washington, D.C.; 
Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06217 


and House, 


AN ACT RELATING TO THE FLORIDA AIR 
AND WATER POLLUTION CONTROL COM- 
MISSION (IMPORTATION, TRANSFER, OR 
PROPAGATION OF AQUATIC PLANTS 
WITHOUT A PERMIT PROHIBITED). 

For primary bibliographic entry see Field 06E. 
W72-06231 


LONG BRANCH LAKE, EAST FORK, LITTLE 
CHARITON RIVER, MISSOURI on EN- 
VIRONMENTAL IMPACT STA 

Army Engineer District, Kansas City, Mo. 

For primary bibliographic entry see Field 08A. 
W72-06237 


LIABILITY OF PRIVATE PERSONS OR COR- 
PORATIONS DRAINING INTO SEWER MAIN- 
TAINED BY MUNICIPALITY OR OTHER 
PUBLIC BODY FOR DAMAGES TO RIPARIAN 
OWNERS OR OTHERS. 

For primary bibliographic entry see Field 06E. 
W72-06245 


POLLUTION OF STREAM BY MINING OPERA- 
TIONS. 

For primary bibliographic entry see Field 06E. 
W72-06246 


ENVIRONMENTAL IMPACT STATEMENT- 
--PROCEDURES FOR PREPARATION, 
Environmental Protection Agency, Washington, 
D.C. 

For primary bibliographic entry see Field 06E. 
W72-06248 


ENVIRONMENTAL IMPACT STATEMENTS- 
-AVAILABILITY OF EPA COMMENTS, 
Environmental Protection Agency, Washington, 
D.C. 

For primary bibliographic entry see Field 06E. 
W72-06249 


SIMPLE SLOPE COMPENSATION CONTROL 
FOR USE WITH THE E.LL. 23A PH METER, 
Imperial Chemical Industries Ltd., Wilton (En- 
gland). Nylon Works. 

For primary bibliographic entry see Field 07B. 
W72-06251 


AN AUTOMATIC PH STAT FOR USE WITH 
LABORATORY PH METERS, 

Imperial Chemical Industries Ltd., Manchester 
(England). Organics Div. 

For primary bibliographic entry see Field 07B. 
W72-06252 


ELUTION SOLVENT SYSTEM FOR FLORISIL 
COLUMN CLEANUP IN ORGANOCHLORINE 
PESTICIDE RESIDUE ANALYSES, 

Food and Drug Administration, Washington, D.C. 
Div. of Chemical Technology. 

P. A. Mills, B. A. Bong, L. R. Kamps, and J. A. 
Burke. 

Journal of the Association of Official Analytical 
er” Vol. 55, No. 1, p 39-43, January 1972. 3 
tab, 6 ref. 


Descriptors: *Pesticide residues, *Halogenated 
pesticides, *Solvents, Chlorinated hydrocarbon 
pesticides, Organophosphorus pesticides, Aldrin, 
Heptachlor, DDT, Dieldrin, Endrin, Diazinon, 
Ethers, Carrots, Lettuce, Vegetable crops, Milk, 
Fruit crops, Polarity, Separation techniques, 
Lipids. 

Identifiers: *Elution solvent system, *Florisil, 
*Eluants, *Cleanup, Hexane, Methylene chloride, 
Acetonitrile, Petroleum ether, Ethyl ether, 
Metabolites, Chubs, Celery, Bran, Edible oils, 
Dairy products, Cheese, Alpha-benzene hex- 
achloride, Beta-benzene hexachloride, Chlorben- 
side, Chlordane, op’ DDE, PP * DDE, o p’ DDT, p 
p’ DDT, Dicofol, Hex , Isobenzan, 
Lindane, Mirex, Octachlor epoxide, Perthane, 
Polychlorinated biphenyls, PCNB, Strobane, o p’ 
TDE, p p’ TDE, p p’ TDE olefin, Tecnazene, 237 
8-tetrachloro-dibenzo-p-dioxin, Toxaphene, Bu- 
lan, Carbophenothion, CDEC, _Dichlone, 
Dichloran, Endosulfan I, Endosulfan II, En- 
dosulfan sulfate, Ethion, Folpet, Heptachlor 
epoxide, Methoxychlor, Octachloro-dibenzo-p- 
dioxin, Methyl parathion, Ovex, Parathion, 
Prolan, Ronnel, Tetradifon, Captafol, Captan, 
Malathion, Sulphenone, Biological samples. 








An elution solvent system is presented which can 
replace the currently used mixtures of ethyl ether- 
petroleum ether in the Florisil column chromato- 
graphic cleanup for pesticide residue analyses with 
no other changes in methodology. In developing 
the system, several solvent and solvent mixtures 
were tried as eluants and three were selected con- 
sisting of different mixtures of methylene 
chloride, hexane, and acetonitrile. Several experi- 
ments were performed to evaluate the proposed 
cleanup procedure; in each case a comparison was 
made with the ethyl ether-petroleum ether eluants. 
Good agreement was found between the 
procedures for levels of residues in Lake Michigan 








ECO 


Clen 
Inst. 
For | 
Ww72 


SAFI 
NUC 
Aust 


Aton 
July- 


r- 
ith 


es 
n- 
ne 


ed 
jas 
its. 
the 
yan 








chubs, cheese, milk, carrots, lettuce, celery, bran, 
dried beet pulp, root vegetables, garden fruits, and 
dietary composites of dairy products. The three 
eluants gave greatly improved cleanup for extracts 
of fats and oil and were found to recover pesticide 
chemicals of a greater range of polarity. Data are 
presented on (1) the fifty chemicals known to be 
essentially completely recovered along with the 
eluant used, (2) the fractional elution of represen- 
tative compounds, and (3) the efficiency of 
removal of fatty substances. (Holoman-Battelle) 
W72-06270 


CLEANUP OF PESTICIDE AND 
POLYCHLORINATED BIPHENYL RESIDUES 
IN FISH EXTRACTS BY GEL PERMEATION 
CHROMATOGRAPHY, 

Bureau of Sport Fisheries and Wildlife, Columbia, 
Mo. 

D. L. Stalling, R. C. Tindle, and J. L. Johnson. 
Journal of the Association of Official Analytical 
Chemists, Vol. 55, No. 1, p 32-38, January 1972. 4 
fig, 4 tab, 18 ref. 


Descriptors: *Pesticide residues, *Halogenated 
pesticides, *Pesticides, DDT, Dieldrin, Endrin, 
Separation techniques, Gas chromatography, 
Bioassay, Chlorinated hydrocarbon pesticides, 
Lipids, Rainbow trout, Sunfishes, Channel cat- 
fish, Automation, Laboratory techniques. 
Identifiers: *Metabolites, *Gel permeation chro- 
matography, *Cleanup, Polychlorinated biphen- 
yls, DDD, DDE, Methoxyclor, Lindane, 
Malathion, Parathion, Di-2-ethylhexy! phthalate, 
Liquid scintillation, Channel layer chromatog- 
raphy, Wedge layer chromatography, Lepomis 
macrochirus, Electron capture detector, Phthalate 
esters, Di-n-butyl phalate, Chlordane, Cyclohex- 
ane, Lipophilic gel systems, Elution solvents, 
Biological samples, Sample preparation, Chemical 
recovery. 


A gel permeation chromatographic system which 
utilizes cyclohexane and Bio-Beads S-X2 gives 
satisfactory cleanup of pesticide residues in fish 
extracts prior to analysis by gas-liquid chromatog- 
raphy. This technique bases separations primarily 
on differences in molecular size and is efficient 
and reproducible. Lipids which were extracted 
from rainbow trout (Salmo gairdneri), bluegills 
(Lepomis macrochirus), and channel catfish (Ic- 
talurus punctatus) were mixed with quantities of 
radioactively labelled pesticides in amounts of 0.01 
to 1.0 ppm. The results of gas chromatographic 
analyses were verified by liquid scintillation. Less 
than 0.5 percent of the lipids originally present in 
the fish extract was recovered in the pesticide- 
containing eluate; the recoveries of DDT, DDD, 
DDE, methoxyclor, lindane, dieldrin, endrin, 
malathion, and parathion were greater than 95 per- 
cent. Polychlorinated biphenyls were also 
recovered in good yields when gel permeation 
chromatography was used in conjunction with the 
polychlorinated biphenyl separation technique of 
Armour and Burke. The system was adapted for 
automatic sample cleanup and may be used as the 
sole cleanup technique with some samples. 
(Holoman-Battelle) 

W72-06271 


ECONOMIC EVALUATION OF ZONING AL- 
TERNATIVES IN THE MANAGEMENT OF 
ESTUARINE RESOURCES IN SOUTH 
CAROLINA, 

Clemson Univ., S.C. Water Resources Research 
Inst. 

For primary bibliographic entry see Field 06B. 
W72-06290 


SAFETY AND ENVIRONMENTAL ASPECTS OF 
NUCLEAR SAFETY, 

Australian Atomic Energy Commission, Coogee. 
D. W. Crancher, D. J. Higson, and L. H. Keher. 
Atomic Energy, Vol. 14, Nos. 3 and 4, p 29-40, 
July-October 1971. 1 fig, 2 tab, 9 ref. 
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Descriptors: *Nuclear REACTORS, *Nuclear 
powerplants, *Nuclear energy, *Radioactivity, 
*Effluents, Population exposure, Air pollution, 
Water pollution, Water pollution sources, Food 
chains, Thermal pollution, Fuels, Uranium, 
se waste disposal, Regulation, Fallout, 
ustralia. 

Identifiers: Fission products, Fossil fuels, Nuclear 
fuels, Comparison. 


Industrial development is inevitably accompanied 
by a rapid increase in the demand for power. The 
burning of fossil fuels for power generation is al- 
ready causing concern on a world scale because of 
the discharge of noxious effluent. This has 
reached alarming levels in certain areas of the 
world. Undoubtedly, nuclear power provides a 
means of combating this air pollution problem, but 
concern has been expressed about the disposal of 
long-lived radioactive waste products. This latter 
problem can be overcome by the concentration 
and solidification of waste into durable form for 
permanent containment and storage. Sources of 
environmental pollution are reviewed, and poten- 
tial radioactive pollutants from the nuclear indus- 
try and the stringent control measures exercised 
by regulatory bodies and the industry itself are 
discussed. (Houser-ORNL) 

W72-06318 


BIOENVIRONMENTAL AND RADIOLOGICAL- 
-SAFETY FEASIBILITY STUDIES; ATLANTIC- 
-PACIFIC INTEROCEANIC CANAL. 

Battelle Memorial Inst., Columbus, Ohio. 


Available from the National Technical Informa- 
tion Service as BMI-171-003, $3.00 in paper copy, 
$0.95 in microfiche. January 1967. 102 p. AT (26- 
1)-171. 


Descriptors: *Nuclear energy, *Nuclear engineer- 
ing, *Nuclear explosions, *Excavation, *Fallout, 
*Seismic Waves, *Canal construction, Panama 
Canal, Regions, Pacific Ocean, Atlantic Ocean, 
Environment, Radiation, Radioactivity effect, 
Public health, Ecology, Aquatic life, Safety, En- 
vironmental engineering, Water pollution, Water 
pollution sources, Economics. 

Identifiers: Radiological safety, Safety evaluation, 
Feasibility, Ecosystem. 


This memorandum provides an interim report of 
progress on the Bioenvironmental and Radiologi- 
cal-Safety Feasibility Studies under the manage- 
ment of Battelle Memorial Institute-Columbus 
Laboratories (Battelle-Columbus). The results of 
extensive, preliminary reconnaissance and bioen- 
vironmental surveys by Battelle-Columbus per- 
sonnel will be reported in later memoranda. The 
present document is concerned primarily with the 
studies now being conducted and those being 
planned by Battelle-Columbus subcontractors. 
The major responsibilities include: (a) The 
planning and technical management of on-site 
bioenvironmental studies to acquire the data 
needed to predict the potential exposure of man 
and other important species to external and/or in- 
ternal radiation. (b) The evaluation and interpreta- 
tion of data, from all available sources, which 
have a bearing on the question of radiological- 
safety feasibility, and (c) The preparation of a final 
report to the AEC, from which a judgement can be 
made in regard to the radiological-safety feasibility 
of the nuclear-excavation plan. (Houser-ORNL) 
W72-06320 


BASIC RESULTS OF THE WORK ON 
DEVELOPMENT OF THE RADIATION SAFETY 
SYSTEM IN THE USSR, 

Ministerstvo Zdravookhraneniya SSSR, Moscow. 
For primary bibliographic entry see Field 05C. 
W72-06323 
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CHANNELS, 
pote 4 Pollution Research Lab., Stevenage (En- 
). 
E.J. Cc. Curtis, J. Delves-Broughton, and D. W. 


Harrington. 

Water Research, 5 (6): 267-279. 1971. Illus. 
Identifiers: Fungus, Laboratory, 
Macroscopic, Organic, Pollution, Recirculating, 
Sewage, Slime, Slimes, Sphaerotilus. 


Laboratory recirculatory channels for the study of 
sewage fungus (which develops into massive 
slimes under certain conditions of or- 
ganic pollution) incorporated control of water 
velocity, flow, temperature, and nutrient content. 
Growth ms for various types of sewage 
fungus were investigated, in particular growth and 
self-purification capacity of Sphaerotilus- 
dominated slimes at various concentrations of glu- 
cose, acetate, and phosphate.--Copyright 1971, 
Biological Abstracts, Inc 
W72-06417 


RECENT DEVELOPMENTS IN THE CHEMIS- 
TRY OF ODOUR IN WATER: THE CAUSE OF 
EARTHY/MUSTY ODOUR, 

Robert A. Taft Water Research Center, Cincin- 
_ Ohio. Advanced Waste Treatment Research 


A. A. Rosen, C. I. Mashni, and R. S. Safferman. 
Water Treat Exam. 19 (2): 106-119. 1970. Illus. 
Identifiers: Actinomycetes, Borneol, Chemistry, 
Developments, Earthy, Geosmin, Methyliso, 
Musty, Odor. 


Certain strains of actinomycetes produce 2 
metabolites with powerful musty/earthy odors. 
These are geosmin, and a newly observed com- 
pound, 2-methylisoborneol. The relative quantities; 
of these metabolites vary substantially with the 
culturing conditions. These substances occur and 
cause odor in natural water systems. They were 
isolated from lake waters with intense musty odor 
and were identical to authentic samples. Their 
relative abundance in natural waters appears to de-+ 
pend on ecological factors. The structural similari+ 
ty of the 2 metabolites suggests that additional 
odor metabolites of similar structure may remain 
to be discovered. A new method was developed to 
provide more precise measures of odor intensity 
and quality of individual components of an 
odorant mixture.--Copyright 1971, Biological Ab- 
stracts, Inc. 

W72-06423 


SYSTEM OPTIMIZATION AND THE ROLE OF 
GOVERNMENT IN MANAGING WATER 
QUALITY AND QUANTITY, 

Texas A and M Univ., College Station. Dept. of In- 
dustrial Engineering. 

C. S. Shih, W. L. Meier, Jr., and D. T. Phillips. 
American Institute of Industrial Engineers Techni- 
cal Papers, p 171-179, 1971. 4 fig, 2 tab, 14 ref. 
OWRR B-024-TEX (10). 


Descriptors: *Water resources development, 
*Water quality control, *Water yield, *Manage- 
ment, *Governments, Costs, Model studies, Ad- 
ministration, Water quality, Water requirements, 
Water balance, Mathematical studies, Water treat- 
ment, Water supply, Water pollution control. 
Identifiers: *Water management. 


An optimization model is presented for governing 
policies on water quality and quantity management 
in a general water resource system. The technique 
was applied to determine the minimum total cost 
policy in two illustrative examples. The results of 
these computations illustrate the important fact 
that effective water quality management must con- 
sider the offsite costs of water treatment which 
result from upstream waste discharges and the 
economic trade off available through flow aug- 
mentation. Effluents from waste treatment facili- 
ties which satisfy maximum BOD or minimum DO 
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requirements will result in a minimum cost policy 
for waste treatment processes as independent 
units. (Woodard-USGS) 

W72-06436 


ENVIRONMENTAL STUDIES OF MONTEREY 
BAY AND THE CENTRAL CALIFORNIA 
COASTAL ZONE. 

Moss Landing Marine Labs., Calif 

For primary bibliographic entry see Field 02L. 
W72-06464 


ANIMAL WASTE MANAGEMENT. 


Proceedings of National Symposium on Animal 
Waste Management, September 28-30, 1971. The 
Airlie House, Warrenton, Virginia, 205 p. 


Descriptors: *Farm wastes, Legislation, Cattle, 
Lagoons, Oxidation lagoons, Waste disposal, 
*Water pollution sources. 
Identifiers: *State legislation, 
management. 


Animal waste 


This proceeding represents a record of the first 
meeting that was ever co-sponsored by the U.S. 
Department of Agriculture, Environmental Pro- 
tection Agency, Council of State Governments, 
National Association of State Universities and 
Land Grant Colleges, and National Association of 
State Departments of Agriculture. The purpose: to 
focus on a problem with which they all have an in- 
terest and responsibility. There is no doubt of the 
public concern in a cleaner environment, including 
clean streams and waterways. At the same time, 
food requirements increase with the growing 
population and this has resulted in heavier concen- 
tration of livestock and poultry production which 
are contributing to the pollution of our streams. 
Thus it is the animal waste management becomes a 
matter of public concern. Under such circum- 
stances the farmer and rancher who raise livestock 
and poultry are subjected to both Federal and 
State laws and regulations. This symposium pro- 
vided an opportunity for these different interest 
groups to meet together and share experiences, 
knowledge, and concerns and hopefully to come 
up with recommendations that will help assure at- 
tainment of our environmental objectives. (See 
W72-06491 thru W72-06517) (Bundy-Iowa State) 
W72-06490 


IMPROVED CONTROL OF ANIMAL WASTES, 
Department of Agriculture, Washington, D.C. 

J. P. Campbell. 

In: Animal Waste Management Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p. 7-9. 


Descriptors: *Farm wastes, Permits, Local 
governments, Regulation, Odor, Water pollution, 
Fertilizers. 

Identifiers: *State laws. 


The management of animal waste requires im- 
mediate attention. Animal wastes in this country 
are one of the significant sources of waste in our 
agricultural industrial-commercial-domestic com- 
plex. Fortunately, most of the waste is disposed on 
the land and does not constitute an environmental 
pollution threat. The problem stems from in- 
creased demand for meat and the modern farming 
techniques. Eighty to 90 percent of swine, poultry, 
and broilers are raised in concentrated areas. 
Where this production is in close proximity to ur- 
ban, recreational, and other areas heavily used by 
people, problems of odors, insects, rodents, and 
dust can arise. Stream pollution can be a problem 
even in more remote areas. A successful attack on 
the problem of animal wastes requires cooperation 
among USDA, the Environmental Protection 
Agency, State and local agencies, and private en- 
terprises. The prevention of agricultural pollution 
must be based on atechnology that has been 
thoroughly tested and proved as (1) economically 


feasible for producers, (2) safe with reference to 
the quality of products, and (3) protective of the 
public’s rights to a clean environment. (See also 
W72-06490) (Bundy-Iowa State) 

W72-06491 


ANIMAL WASTE MANAGEMENT AND THE 
ENVIRONMENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Categorical Programs. 

D. D. Dominick. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p. 11-14. 


Descriptors: *Farms wastes, Odor, Local govern- 
ments, Regulation, Water pollution, Feed lots, 
Legislation, Water Quality Act. 


In a report to the President in 1969, entitled ‘Con- 
trol of Agriculture - Related Pollution,’ prepared 
by the Department of Agriculture and the Office 
of Science and Technology, it was indicated that 
animal wastes resulting from confined livestock 
feeding operations created one of the country’s 
three main agricultural pollution problems. The 
other two pollution problems related to agriculture 
are caused by irrigation return flows and sediment- 
laden runoff. These feedlot pollution problems 
could have been minimized if care had been taken 
in locating the feedlot. Most states have long- 
standing public health and nuisance laws that, 
theoretically, govern livestock and poultry opera- 
tions with regard to flies and other disease vectors, 
odors, and dust. However, these statutes do not 
address the whole spectrum of air, water, and land 
pollution caused by feedlots. The Environmental 
Protection Agency has recently set up a Rural 
Wastes Section in the Office of Water Programs. 
This section is devoted to agricultural pollution 
problems, and will be addressing the overall 
probiems of animal wastes. It will be developing 
guidelines for control, such as determining how 
much treatment is necessary, and will be providing 
direction in training and research. (See also W72- 
06490) (Bundy-Iowa State) 

W72-06492 


SUMMARY OF EXISTING STATE LAWS, 
National Association of State Departments of 
Agriculture, Washington, D.C. 

W. S. Cath. ‘i 

In: Animal Waste Management; Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p. 17-18. 


Descriptors: *Farm wastes, Runoff, Regulation, 
Pollution, State governments, *Feedlots. 


Registration of new feedlots is a part of published 
regulations. In some states existing feedlots are 
required to register within a specified time. In 
other states, existing feedlots are not notified of 
pollution potential and someone calls this to the at- 
tention of the pollution control authority. When 
this occurs, the control authority requires the 
operator to register the feedlot and to provide the 
necessary information. In some states feedlots 
would not have to register because of the size 
limitation but can registerif they prefer to do so. A 
state has responded to the animal waste runoff 
problem in one of the three following manners: 
either, developed regulations concerning feedlots 
construction, have control through other existing 
regulations such as water quality standards or 
public health requirements, or no specific regula- 
tions are considered applicable at this time. (See 
also W72-06490) (Bundy-Iowa State) 

W72-06493 


STATE REGULATIONS PERTAINING TO 
LIVESTOCK FEEDLOT DESIGN AND 
MANAGEMENT, 

Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 


W. F. Schwiesow. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p. 19-25, 1 tab. 


Descriptors: *Farm wastes, Runoff, Water Quali- 
ty Act, Regulation, Odor, Permits, Water pollu- 
tion, *Feedlots. 


Uniformity of livestock feedlot design and 
management regulations is desirable so feedlot 
operators in one state do not have an advantage 
over operations in another state. Information is 
being made available to governmental authorities 
and other interested people in an endeavor to 
assist in obtaining a degree of uniformity. Interest 
in the quality of environment has led to many 
requests for information on state regulations per- 
taining to livestock feedlots. A summary of the 
material received may be categorized as follows: 
(1) regulations concerning feedlot construction, (2) 
control through other existing regulations, such as 
water quality standards or public health require- 
ments, (3) no specific regulations that are con- 
sidered applicable. Definitions for feedlots vary 
from state to state. Some states define a feedlot as 
any livestock confinement area where vegetation 
suitable for livestock consumption does not grow. 
Other states specify a minimum number confined 
at any one time. In most states, a penalty is 
charged for violation of regulations. Penalties 
range from $10 to as high as $1,000 fine. All 50 
states have water quality standards which have 
been wholly or partly approved by the federal 
government. Recently passed legislation on air 
quality standards will cause the development of 
additional regulation for feedlot construction and 
management. (See also W72-06490) 
94 


MODEL STATE STATUTE FOR ANIMAL 
WASTE CONTROL, 


- Council of State Governments, Washington, D.C. 


R. D. Conrad. 
Council of State Governments, Washington, D.C. 


Descriptors: *Regulation, *Legal aspects, *Farm 
wastes, *Standards, Confinement pens, Permits, 
State governments, Civil law, Effluents, Water 
quality control, Inspection, *Feedlots. 

Identifiers: Effluent standards. 


A model state statute for animal waste control is 
presented in an attempt to develop an effective 
legislative control. Operations which are in com- 
pliance with the statute are presumed not to con- 
stitute a nuisance. The statute establishes 
minimum animal numbers in confinement for an 
operation to be subject to the permit programs. It 
also establishes that permits shall be needed for 
the operation and construction of a livestock 
operation with more than the minimum animal 
numbers. The statute designates how a permit may 
be revoked, allowing the operator an opportunity 
for a hearing. The state legislation should provide 
protection to those in compliance from harassing 
legal action and provide stability in administration. 
(See also W72-06490) (Dorland-Iowa State) 
W72-06495 


THE MINNESOTA SCENE LIVESTOCK 
FEEDLOT, WASTE CONTROL, PROGRESS -- 
PROBLEMS, 

Minnesota Dept. of Agriculture, St. Paul. 

R. M. Dennistoun. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 33-35. 


Descriptors: *Farm wastes, Regulation, Permits, 
Livestock, *Minnesota, Feed lots. 

Identifiers: Minnesota Pollution Control Agency, 
Permit applications. 


Regulations for the control of waste from 
livestock feedlots, poultry lots, and other animal 
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lots were developed and officially adopted in 
April, 1971 by the Minnesota Pollution Control 
Agency. These regulations were developed to 
comply with the specific policy and purpose of the 
State of Minnesota in regard to solid waste control 
as set forth be Minnesota Statutes. The Agency 
has prepared ‘Permit Application’ forms which are 
to be completed by each operator who plans to 
‘CONSTRUCT’ AND/OR ‘OPERATE’ A 
LIVESTOCK FEEDLOT, POULTRY LOT OR 
OTHER ANIMAL LOT. The application includes 
those existing feedlots that are ‘noncomforming’ 
lots, which means that they do not meet the stan- 
dards or criteria of some solid waste regulations. 
(See also W72-06490) (Bundy-Iowa State) 
W72-06496 


STATE OF OKLAHOMA ACTIVITIES IN 
ANIMAL WASTE MANAGEMENT, 

Oklahoma Board of Agriculture, Oklahoma City. 
B. R. Gowdy. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p. 37-39. 


Descriptors: *Farms wastes, Waste disposal, 
Regulation, Permits, Feedlots, Livestock, 
*Oklahoma, *Water pollution control. 

Identifiers: *Feed Yard Act, Oklahoma, Board of 
Agriculture. 


The Oklahoma Legislature, in 1969, recognized 
the potential problem of animal waste disposal and 
enacted a ‘Feed Yards Act,’ with administrative 
responsibility in the State Board of Agriculture. A 
‘feed yard’ was defined as an area where more 
than 250 head of livestock were being fed for 
slaughter and in which there was no growing 
vegetation intended for livestock feed. The law 
requires the feed yard operator to (1) provide 
adequate control of pests, (2) provide reasonable 
methods for the disposal of animal excrement, (3) 
provide adequate drainage from the feed yard 
premise of surface waters falling upon the area oc- 
cupied by the feed yard so as not to pollute any 
stream, lake, river or creek, (4) provide adequate 
veterinarian services to detect, control, and 
prevent the spread of livestock diseases, (5) have 
available for use at all necessary times, mechani- 
cal means of scraping, cleaning, and grading feed- 
ing yard prmises, (6) provide weather-resistant 
aprons adjacent to all permanently affixed feed 
bunks, water tanks and feeding devices, and (7) 
conduct feed yard operations in conformity with 
established practices of the industry as approved 
by regulations adopted by the Board. (See also 
W72-06490) (Bundy-Iowa State) 

W72-06497 


PROPOSED ANIMAL WASTE POLLUTION 
CONTROL LEGISLATION IN NORTH 
CAROLINA, 

North Carolina Univ., Chapel Hill. Inst. of 
Government. 

M. S. Heath, Jr. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 41-43. 


Descriptors: *Farm wastes, Regulation, Permits, 
Waste disposal, Feed lots. 
Identifiers: Proposals. 


North Carolina is considering legislation on the 
subject of animal waste control and management. 
During the recently concluded 1971 legislative ses- 
sion, a bill proposing a survey and planning 
process leading to administrative controls was 
considered but not approved. North Carolina, 
within the past year, has developed three separate 
proposals involving legislation on animal waste 
management and control. The first proposal, a 
draft bill cast in the familiar form contemplating 
regulation through permits for all animal or poultry 
producing units, never was formally introduced 
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for legislative consideration. The second proposal, 
retaining the general rule-making power of the 
original draft but substituting a survey and 
planning phase for permit requirements, was in- 
troduced very late in the 1971 legislative session 
and died in committee. The third proposal, con- 
templating a study of animal waste management 
and control by the legislature’s interim study com- 
mission, was adopted. (See also W72-06490) (Bun- 
dy-Iowa State) 

W72-06498 


STATE OF VIRGINIA ACTIVITIES IN ANIMAL 
WASTE MANAGEMENT, 

Virginia State Water Control Board, Richmond. 

L. G. Lawson. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 45-47. 


Descriptors: *Farm wastes, Runoff, Waste 
disposal, Livestock, Feed lots, Legislation, *Vir- 


ginia. 
Identifiers: Point source discharge. 


The Virginia State Water Control Law, first 
enacted in 1946, was amended by the 1968 and 
1970 general assemblies to broaden and strengthen 
the authority of the Water Control Board. The 
Board’s powers to regulate municipal and industri- 
al waste discharge are well defined and the law 
specifically spells out procedures for certification 
of such discharge. The Virginia pollution control 
law can be summarized as follows: (1) The present 
state water control law applies primarily to point 
source discharge. (2) Standards have been ap- 
proved pertaining to non-discharging lagoons, and 
the procedures for issuing these types of cer- 
tificates are well-defined. (3) The present state law 
does not adequately apply to diffuse sources of 
pollution. (4) Legal procedures involving animal 
waste have proved workable in the past. (5) There 
has been excellent cooperation from the other 
agencies in the state that are involved with animal 
waste. (See also W72-06490) (Bundy-Iowa State) 
W72-06499 


EFFLUENT DISCHARGE GUIDELINES AND 
ANIMAL WASTE MANAGEMENT TECHNOLO- 
GY, 

Environmental Protection Agency, Washington, 
D.C. Office of Research and Monitoring. 

H. Bernard, J. Denit, and D. Anderson. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971. The Airlie House, 
Warrenton, Virginia, p 69-83, 7 fig, 7 tab, 10 ref. 


Descriptors: *Farm wastes, *Pollution abatement, 
*Treatment, Confinement pens, Aeration, Aerobic 
treatment, Biological treatment, Digestion tanks, 
Disposal, Farm lagoons, Organic loading, Soil 
disposal fields, Runoff, Feed lots, Oxidation 
lagoons. 

Identifiers: *Zero discharge, Bio-filter. 


We have arrived at the ‘age of the feedlot.’ More 
animals are housed, more feed consumed, and 
more meat produced in any given restricted locale 
than ever before. In addition to the consumable 
products, feedlots now produce upwards of 1.5 bil- 
lion tons of raw manure annually. Environmental 
impact notwithstanding, under these situations the 
physical problem of merely keeping the pens, 
barns, or houses even reasonably clean can be 
overwhelming. The Environmental Protection 
Agency research effort is being directed at 
developing and demonstrating an array of waste 
management procedures which effectively ‘close 
the loop’ against waste discharges. Essentially the 
effort is to provide farmers with the ability to 
apply the concept of ‘Zero-Discharge’ of waste 
flows. Several possible solutions are presented, a 
‘spray-runoff’ concept, an oxidation ditch, and the 
‘barriered landscape water renovation system.’ 
(See also W72-06490) (Dorland-Iowa State) 
W72-06500 
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STATUS OF DAIRY CATTLE WASTE TREAT- 
MENT AND MANAGEMENT RESEARCH, 
Purdue Univ., Lafayette, Ind. Dept. of Agricul- 
tural Engineering. 

A. C. Dale. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 85-95, 6 tab, 3 fig. 


Descriptors: *Farm wastes, *Dairy industry, *Ru- 
noff, Environmental sanitation, Liquid wastes, 
Fertilization, Odors. 

Identifiers: *Field spreading. 


Dairy-cow herds are proportionately small, 
averaging about 30 to 40 cows per farm. Although 
the trend in size is upward, the rate of increase is 
quite low, and it appears an average herd size of 70 
to 80 cows may be reached about 1990. Dairyman 
have generally done a good job of returning their 
wastes to the soil. Sanitarians and other health of- 
ficers that visit grade A dairys have probably had 
some influence. Liquid handling is now being 
readily accepted and adapted to the dairy opera- 
tion, but handling the manure as a semi-solid is still 
the preferred way. Typically farm acreages are 
more than 1/2 acre per dairy cow, thus sufficient 
land is available for adsorption and utilization of 
the wastes produced without polluting the soil, 
water or air. Runoff from outside feeding floors 
appears to be the most difficult problem confront- 
ing dairymen. Lagoons are the most satisfactory 
method of intercepting such runoff, but the excess 
supernatant must be irrigated onto land and not 
permitted to overflow into water resources. Aera- 
tion can be used to control odors emanating from 
lagoons. (See also W72-06490) (Schmitt-lowa 
State) 

W72-06501 


CATTLE FEEDLOT POLLUTION, 

F. G. Viets. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 97-105, 2 tab, 13 ref. 


Descriptors: *Farm wastes, *Confinement pens, 
*Runoff, Groundwater, Fertility, Soil properties. 
Identifiers: *Land spreading, Zoning. 


Per capita beef consumption in the United States 
has increased 3.5% per year for the last 20 years. 
This coupled with the apparent profitability of 
large integrated feeding and slaughtering opera- 
tions indicate that feedlots will grow larger and not 
smaller. We have never experienced such a con- 
centration of wastes on so small an area as some of 
our high density feedlots. Because stream and lake 
pollution from runoff is now prohibited, engineers 
are challenged to design facilities that minimize ru- 
noff or dispose of it economically and, hopefully, 
beneficially. The solution to the problem is to 
return the solid waste to the land in sufficient 
amounts for near maximum production of crops 
without waste of the animal feces resource. Un- 
derground water pollution appears to be a mostly 
local phenomenon. Widespread contamination of 
aquifers does not appear probable. Most of the un- 
solved problems lie in the air pollution area. The 
significance of increased levels of ammonia in the 
air to surrounding crops and lakes needs further 
study. Only about one tenth of the land needed to 
produce foodstuffs for cattle is needed for produc- 
tive waste disposal. Zoning appears to be one of 
the best solutions to the feedlot problem. Such 
zoning should include provision for adequate land 
for manure and runoff disposal. (See also W72- 
06490) (Schmitt-Iowa State) 

W72-06502 


POULTRY WASTE MANAGEMENT, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

R. C. Loehr. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
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ment, September 28-30, 1971. The Airlie House, 
Warrenton, Virginia. p 107-110. 


Descriptors: *Farm wastes, *Poultry, *Waste 
storage, Eutrophication, Drying, Odors. 
Identifiers: *Field spreading. 


In most areas of the United States, if an egg 
producer does not have anywhere from 15 to 30 
thousand birds under his control, he is not a major 
egg producer. The major egg producers usually 
have production complexes around three hundred 
thousand birds. In the general commercial house 
of today, the wastes are defecated through the 
cages to pits below the cages. Anaerobic condi- 
tions occur in the pits and when the wastes are 
spread, odors are released. All alternatives in stor- 
ing wastes include either aeration or drying com- 
bined with land disposal. It is extremely unlikely 
that the quality of aeration systems can be made 
such that the resultant effluent can go directly into 
any body of water. The place to put agricultural 
wastes is back on the land. The problem of 
nutrient control is another factor which requires 
concern when investigating alternative approaches 
for agricultural waste management. In the case of 
nitrogen removal, ammonia released to the at- 
mosphere is not the best approach because of the 
environmental problem that can result when it 
comes down. This demonstrates the need to deter- 
mine overall rather than piecemeal solutions. (See 
also W72-06490) (Schmitt-Iowa State) 

W72-06503 


SWINE WASTE MANAGEMENT, 

Illinois Univ., Urbana. Dept. of Agricultural En- 
gineering. 

A.J. Muehling. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971. The Airlie House, 
Warrenton, Virginia. p 111-119, 7 fig, 2 tab, 9 ref. 


Descriptors: *Farm wastes, *Waste disposal, 
Farm lagoons, Waste storage, *Runoff, Irrigation 
practices, Confinement pens. 
Identifiers: *Field spreading, 
recycling. 


Pasture and 


In the 10 Corn Belt states where over 80% of the 
hogs were sold in 1964, the number of farms 
selling hogs declined 27% from 1959 to 1964, but 
the number of hogs sold increased 6%. The adop- 
tion of slatted floors has done much to influence 
the trend toward confinement by reducing or al- 
most eliminating handcleaning and making it possi- 
ble to pump and handle the wastes with mechani- 
cal equipment. The confinement operator has all 
the wastes confined, so he only needs to adapt a 
suitable method of disposal to avoid pollution. Due 
to high nutrient strength as well as high BOD con- 
centration, it appears swine wastes must be 
returned to the soil. Due to dispersion, hogs on 
pasture have a low water pollution potential unless 
they have access to a stream. Swine production 
systems using solid floors and bedding has high 
pollution potential if part of the floor is uncovered. 
The major problems with spreading liquid manure 
from storage pits are the odors inemediately after 
spreading and danger from runoff if spread on 
rolling land or frozen ground. Lagoons seldom pu- 
rify liquids so that they may be released into a 
natural watercourse. Strong odors are associated 
with anaerobic lagoons. Although oxidation 
ditches are virtually odorless, the effluent is not 
purified to pollution control standards. Hydraulic 
manure removal minimizes odors but some type of 
recycling system is normally required. Dehydra- 
tion, incineration, and composting are not feasible 
at this time. (See also W72-06490) (Schmitt-Iowa 
State) 

W72-06504 





RECYCLING OF ANIMAL WASTES, 
Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

R. G. Yeck, and P. E. Schleusener. 


In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971. The Airlie House, 
Warrenton, Virginia, p 121-127, 2 fig, 3 tab, 18 ref. 


Descriptors: *Farm wastes, *Reuse, Fertilization, 
Nutrition, Phosphorus, Nitrogen. 
Identifiers: *Recycling. 


With much concern over upsetting the earth's 
delicate ecological balance, we seek the ideal of 
having all earthly activities fit into one mammoth 
recycling system. The present system of animal 
production is inefficient as it fails to take ad- 
vantage of the feed value left in waste and the 
wastes are considered an environmental contami- 
nant. Land recycling is currently the best available 
practice and will probably continue as a prime 
method for recycle for several years. Some 
recycling processes have feed as their only 
duct, some prod feed by-products such 
as methane gas, industrial chemicals, or water. 
The actual feed value of a specific animal waste is 
dependent on the waste used, the species to which 
it is fed, and the process used. The total protein 
output for any process will, of course, be limited 
by the nitrogen that was initially in the animal 
waste. Other constituents of value in animal waste 
include calcium, phosphorus, starch, and struc- 
tural polysaccharides. Addition of sodium hydrox- 
ide or sodium peroxide increases the digestability 
of wastes significantly. Ensiling mixtures of 
manure and grasses seems to have much potential 
as a refeeding process. Lagooning, hydroponics, 
insect culture, earthworm culture, fish culture, 
algae production, yeast production, and single cell 
protein culture are other processes that might 
prove to be acceptable economical recycling 
processes. (See also W72-06490) (Schmitt-Iowa 
State) 
W72-06505 





REGULATORY ASPECTS OF RECYCLED 
LIVESTOCK AND POULTRY WASTES, 

Food and Drug Administration, Rockville, Md. 
Bureau of Veterinary Medicine. 

J. C. Taylor. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 129-131. 4 ref. 


Descriptors: *Farm wastes, *Reuse, *Regulation, 
Legal aspects, Inter-agency cooperation. 
Identifiers: *Refeeding, Poultry litter. 


The current Food, Drug, and Cosmetic Act of 1938 
prohibits interstate commerce in adulterated or 
misbranded foods and drugs. On September 2, 
1967 the Food and Drug Administration published 
Section 359, which is a formal statement of policy 
under subchapter A, Title 21 of the Code of 
Federal Regulation. This section states that the 
FDA has not sanctioned and does not sanction the 
use of poultry litter as a feedstuff for animals 
although it has been recoded to Subpart B of Part 
135, Section 135.104. This policy statement is con- 
sidered to be a general statement applying to all 
waste products proposed as a component of the 
diet of animals. The reasons given are that wastes 
may be expected to contain drugs and antibiotics 
or their metabolites and that disease organisms 
may be transmitted through the wastes. The Bu- 
reau of Veterinary Medicine has _ received 
authorization to contact representatives of the En- 
vironmental Protection Agency, the U.S. Dept. of 
Agriculture, the National Institutes of Health, and 
the Association of American Feed Control offi- 
cials in an attempt to better coordinate the efforts 
of agencies concerned with recycling wastes. The 
three basic catagories of information desired on 
waste products submitted to the FDA for review 
are (1) establishing nutritive value, (2) determining 
safety to animals and (3) determining food from 
these animals is safe for man. (See also W72- 
06490) (Schmitt-Iowa State) 

W72-06506 


WATER POLLUTION AND THE FARMER, 


Congress, Washington, D.C.; and House, 
Washington, D.C. 

F. Schwengel. 

In: Animal Waste of 


» September 
Warrenton, Virginia, p 133-135. 


Descriptors: *Farm wastes, *Runoff, *Govern- 
ment finance, Costs, Waste disposal, Pesticides. 
Identifiers: Financial return. 


The definition of pollution might be ‘An unfavora- 
ble alteration of our surroundings manifested by a 
degradation of the physical, chemical, and biologi- 
cal characteristics of the associated land, water 
and air.’ Agriculture is concerned with at least four 
major sources of water pollution: sediment, 
animal wastes, nutrient runoff from fertilizer use, 
and pollution from pesticides. There are at least 
two primary reasons that farm and non-farm in- 
dustries have neglected certain aspects of waste 
disposal. First, control measures demand an added 
investment without a commensurate financial 
return, and second, changing production practices 
have made it more difficult to dispose of wastes. 
Despite the magnitude of agricultural pollution, 
funding by Congress continues at a modestly in- 
adequate rate. Only a little more than $100 million 
a year will be spent on watershed development 
projects during the next few years, whereas a 
funding rate of $500 million annually is needed to 
accomplish the objectives of minimizing agricul- 
tural run-off, silting, and other sources of pollu- 
tion. If we do not address ourselves to the agricul- 
tural pollution problem, we will not achieve our 
objectives. (See also W72-06490) (Schmitt-lowa 


U.S.D.A. TECHNICAL AND FINANCIAL 
ASSISTANCE PROGRAMS, 

Department of Agricultural, Washington, D.C. 
Science and Education. 

T. C. Byerly. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 139-141. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, *Government supports, Water resources 
development. 

Identifiers: *Agricultural Research Service, 
Cooperative State Research Service, Economic 
Research Service, Soil Conservation Service. 


Three research agencies of the Department of 
Agriculture provide technical and financial 
assistance. These include the Agricultural 
Research Service, the Cooperative State Research 
Service, and the Economic Research Service. The 
Soil and Water Conservation Research Division of 
the Agricultural Research Service is responsible 
for such things as air pollution and water pollution 
by feedlots. The engineering group of this division 
is constantly seeking new structures that can con- 
tain, divert, or reduce pollution. The animal 
husbandry group looks into the possibility of 
recycling waste as feed. The Cooperative State 
Research Service administers about a million dol- 
lars worth of funds annually throughout the states 
on pollution control research. The containment, 
diversion, reduction, and utilitization of waste are 
areas of concern. The Economic Research Service 
is responsible for evaluation of alternate methods 
of waste management and the evaluation of the 
economics of scale, organization of feedlot enter- 
prises, and the efficiency of feedlot production. 
Agencies that provide the bulk of technical 
assistance as well as some financial assistance in- 
clude the Soil Conservation Service, the Farmers 
Home Administration, the Farmer’s Cooperative 
Service, the Agricultural Research Service, and 
the Extension Service. The Soil Conservation Ser- 
vice has information available for all problems in 
the area of structure design. The Extension Ser- 
vice is a very good information delivery system as 





it is 
(Scl 
W7. 


Desc 
Fina 
ment 
Ident 
Bank 
Coor 


The ¢ 
ly ow 
farme 
comp 
Credi 
The f 
the s 
vesto 
by th 
dent 

guide 
facilit 
requil 
and v 
farme 
waste 
that c 
proble 
metho 
tures | 
cost « 
freque 
tions, 
is best 
trol ar 
and m 
ciliatic 
invest 
consid 
(See al 
W72-0 


TECH! 
FORT 
Enviro 
D.C. O 
K.M.! 
In: An 
Nation. 
ment, | 
Warrer 


Descrit 
cies, * 
develoy 
Act. 

Identifi 


In conf: 
bility fo 
reposit« 
catastre 
Runoff 
life, ren 
supply 

biologic 
Agency 
demons 
that are 
wastes. 
of the I 
the prin 
techniqu 
source \ 
Strate te 
waters f 


Teweve © Vwewe Terr ee 


of 
e- 
se, 


-n- 


se, 
nic 





it is present in every county. (See also W72-06490) 
(Schmitt-Iowa State) 
W72-06508 


PROVIDING TECHNICAL AND FINANCIAL 
ASSISTANCE TO FARMERS FOR ANIMAL 
WASTE DISPOSAL SYSTEMS, 

Farm Credit Administration, Washington, D.C. 

G. L. Swackhamer. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 143-145. 


Descriptors: *Farm wastes, *Credit, *Loans, 
Financing, Economic feasibility, Pollution abate- 
ment. 

Identifiers: *Farm Credit System, Federal Land 
Bank, Production Credit Association, Banks for 
Cooperatives. 


The Cooperative Farm Credit System is a private- 
ly owned and managed system of credit services to 
farmers, ranchers, and their cooperatives. It is 
comprised of Federal Land Banks, Production 
Credit Associations, and Banks for Cooperatives. 
The funds used by the System are obtained from 
the sale of bonds and debentures to private in- 
vestors through a Fiscal Agency, and is regulated 
by the Farm Credit Administration, an indepen- 
dent agency. It appears desirable that some 
guidelines for decisions involving pollution control 
facilities be established, since the amount of credit 
required to finance animal waste systems is sizable 
and varies widely, and frequently, credit-worthy 
farmers have encountered difficulty in financing 
waste systems. Farm Credit banks have concluded 
that cooperatives have more waste management 
problems than individuals, relocation is often the 
method of resolving pollution problems, expendi- 
tures for waste disposal systems frequently lead to 
cost overruns; both lenders and borrowers are 
frequently ignorant of current laws and regula- 
tions, no single method of handling animal wastes 
is best in all cases, and amounts for pollution con- 
trol are often intertwined with total credit requests 
and may not receive adequate attention. Recon- 
ciliation of social benefit-cost issues with private 
investment-production decisions is producing new 
considerations for both lenders and borrowers. 
(See also W72-06490) (Schmitt-Iowa State) 
W72-06509 


TECHNICAL AND FINANCIAL ASSISTANCE 
FOR THE CONTROL OF ANIMAL WASTES, 
Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 

K. M. Mackenthun. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 147-149. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, *Government supports, Water resources 
development, Federal Water Pollution Control 


Act. 
Identifiers: Solid Wastes Disposal Act. 


In confined animal feeding, manure becomes a lia- 
bility for both the operator and the public, as it is a 
repository for diseases and pests and it is a 
catastrophic polluter when it reaches a waterway. 
Runoff from cattle feedlots can be toxic to aquatic 
life, remove needed oxygen from the water, and 
supply food for the development of nuisance 
biological pests. The Environmental Protection 
Agency has a number of grants for research and 
demonstration and technical assistance activities 
that are applicable to the control of animal feedlot 
wastes. Grants are authorized under Section 6 (b) 
of the Federal Water Pollution Control Act with 
the prime objective to develop by the late 1970's 
techniques for the complete elimination of point- 
source wastes, as well as to develop and demon- 
Strate technology for the renovation of waste- 
waters for reuse. Technical assistance is available 
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in the Office of Water Programs’ Division of 
Technical Support and in comparable support 
groups within the ten regions of the Environmental 
Protection Agency. Both the Solid Waste Disposal 
Act and the Federal Water Pollution Control Act 
provide grants to assist state, interstate, municipal 
and inter-municipal agencies and organizations in 
development of plans and programs for solid 
waste and water pollution control. Regional EPA 
Administration should be contacted for Agency 
assistance. (See also W72-06490) (Schmitt-Iowa 
State) 

W72-06510 


SMALL BUSINESS ADMINISTRATION PRO- 
GRAMS TO PROVIDE FINANCIAL AND 
TECHNICAL ASSISTANCE TO SMALL FIRMS 
IN SOLVING PROBLEMS RELATIVE TO 
ANIMAL WASTE DISPOSAL, 

Small Business Administration, Washington, D.C. 
Office of Financial Assistance. 

A. E. Armstrong. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 151-152. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, “Government supports, Water resources 
development, Pollution abatement. 

Identifiers: *Small Business Administration. 


It is the policy of the Small Business Administra- 
tion to make, participate in, or guarantee loans to 
small firms for any worthy business purpose, 
which includes waste disposal of any kind. Con- 
sideration is given to increasing loan amounts 
requested to provide for acquisition and installa- 
tion costs of waste disposal or waste treatment 
facilities with the same approach being permitted 
in respect to air and solid waste pollution. It is 
possible for the SMA to launch new business 
operations such as those in the processing or 
recycling waste field, but they are very difficult to 
handle. If an existing business wishes to purchase 
or install recycling or reprocessing equipment this 
would be treated as normal business expansion. 
Since SBA is a lending agency, it is concerned 
with credit criteria or requirements. As any other 
lender, it is interested in the character of its bor- 
rowers and in repayment ability, management 
ability, capitalization, and collateral. For lending 
purposes a business qualifies as a small business, 
generally, if it retails less than $1 million annually. 
The classification of a manufacturing concern is 
based on the number of employees and can range 
from less than 250 to less than 1,500 depending 
upon the industry. SBA is not empowered to make 
any type loan or guarantee to agricultural enter- 
prises, being limited in its activities to commercial 
operations. (See also W72-06490) (Schmitt-Iowa 
State) 

W72-06511 


FINANCIAL ASSISTANCE FOR THE CON- 
STRUCTION AND IMPROVEMENT OF IR- 
RIGATION SYSTEMS, 

New Mexico State Government, Santa Fe. Office 
of State Engineer. 

J.C. Yates. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia. p 153-155. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, *Government supports, Water resources 
development, Pollution abatement. 

Identifiers: “Community ditches, Soil Conserva- 
tion Service, Agricultural Stabilization and Con- 
servation Service, Four Corners Regional Com- 
mission. 


Funds for programs relating to water supplies for 
irrigation, and projects for the construction and 
improvement of irrigation systems are from a trust 
fund account established by the Congress of the 
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United States (Act of Congress 30 Stat. 484) in 
1898 to the Territory of New Mexico. For that por- 
tion of the Southwest that was acquired by the 
United States from Mexico, the community ditch 
is an institution peculiar to the native people, and 
the customs governing community ditches are 
written into law. Through the cooperation of the 
Agricultural Stabilization and Conservation Ser- 
vice, the Soil Conservation Service, the Four Cor- 
ners Regional Commission, and local ditch or- 
ganizations, nearly all ditches have been improved 
through concrete ditch lining, plastic and concrete 
pipelines and appurtenances for the distribution of 
water, works for flood protection of irrigation 
structures, construction of diversion dams, ditch 
headings and sluiceways, and improvement of im- 
poundment dams. In addition to grants and loans 
to community ditches, the Interstate Stream Com- 
mission has loaned to irrigation and conservation 
districts about $1.8 million for lining ditches, level- 
ing land, and undertaken similar conservation 
practices. The success of the cooperative irriga- 
tion systems improvement program may en- 
courage others to seek acceptable Federal-State- 
Local programs for animal waste management. 
(See also W72-06490) (Schmitt-Iowa State) 
W72-06512 


THE LAKE MENDOTA WATERSHED PRO- 
JECT, 

Wisconsin Univ., Madison. 

D. G. Last. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971. The Airlie House, 
Warrenton, Virginia. p 163-167, 1 ref. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, *Waste storage, Government supports, Pol- 
lution abatement. 

Identifiers: *Agricultural Stabilization and Con- 
servation Service, Soil Conservation Service, 
Rural Environmental Assistance Program, Lake 
Mendota. 


In 1966, the Lake Mendota Problems Committee 
prepared a report entitled, ‘Report on the Nutrient 
Sources of Lake Mendota.’ Evidence was 
presented showing 30% of the phosphorus which 
entered the lake stemmed from runoff from 
agricultural land on which manure had been 
spread. Potential for this type of runoff was par- 
ticularly high during the winter when snow cover 
or frost made the soil impermeable. It was decided 
lake improvement could be accomplished by 
recommending methods for handling animal 
wastes that decrease water pollution. Through the 
cooperation of the Agricultural Stabilization and 
Conservation Service, the Soil Conservation Ser- 
vice, and the University of Wisconsin Extension 
office, storage strhetures were built on a cost- 
sharing basis for those livestock facilities needing 
them. Despite the voluntary basis for this project, 
it is felt the Rural Environmental Assistant Pro- 
gram’s stated goal: ‘To improve the quality of life 
for all people by preventing or abating environ- 
mental pollution; providing the maximum public 
benefit; and conserving the land and related natu- 
ral resources,’ has been accomplished. (See also 
W72-06490) (Schmitt-lowa State) 

W72-06513 


THE ROLE OF EXTENSION IN POLLUTION 
ABATEMENT IN VIRGINIA, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Cooperative Extension Service. 

R. L. Wesley. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 169-171. 


Descriptors: *Farm wastes, *Poultry, *Adminis- 
trative agencies, Lagoons, Anaerobic digestion, 
Waste treatment, Water reuse, * Virginia. 
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Group 5G—Water Quality Control 


Cooperative Extension Service at Virginia 
Polytechnic Institute and State University is quite 
heavily involved in assisting the poultry industry 
in Virginia with pollution abatement. Areas of 
assistance with top priority include the design, 
construction, and operation of waste disposal 
systems for poultry processing and rendering 
plants, and conduction of on-campus short cour- 
ses at VPI and SU on pollution abatement. Poultry 
processing waste is a suitable substrate for biologi- 
cal degradation by both aerobic and anaerobic bac- 
teria. The effluent from processing plants contains 
the proper bacterial flora so that when subjected 
to adequate liquid-solid separation procedures, 
80% to 95% BOD removal can be achieved with 
the use of a series of oxidation ponds or lagoons. A 
grease and grit trap, an anaerobic digester, an 
aerobic polishing lagoon, and/or a mechanical 
aerator are the necessary ingredients for reliable 
disposal. If human sewage is also involved, final 
effluent chlorination is sometimes required. Tem- 
perature and depth of the lagoon are two critical 
factors for effective decomposition. At 10, 20, and 
30 degrees Centigrade, 32, 89, and 96 percent of 
the solids have been removed. Predominant bac- 
teria that will appear in a lagoon are temperature 
dependent as evidenced by the various colors 
produced as the temperature changes occur. Addi- 
tional processes will need to be added to the design 
inorder for the treated effluent to be recycled. 
(See also W72-06490) (Schmitt-Iowa State) 
W72-06514 


COMMUNICATION IS THE KEY TO SUCCESS- 
FUL ACTION, 

E. W. McMunn. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 173-176. 


Descriptors: *Farm wastes, *Communication, 
*Technology, Waste disposal, Pollution abate- 
ment, Political aspects, Education. 


Developing new technology is important; but 
knowledge is of little value until it is put to use. 
And it will never be used unless it reaches the 
minds of those who need to know. We spend rela- 
tively little time studying how to communicate in 
an effective manner. Non-farm people are increas- 
ingly calling the tune where our vital interests are 
concerned, due to population shifts. These people 
no longer understand agriculture and many 
couldn't care less. Our job is to build understand- 
ing with non-farm people. Since the whole store of 
knowledge is incomprehensible, we must choose a 
few basic ideas and concentrate on _ these. 
Questions we must decide include, (1) What, 
really, is the message we wish to tell. (2) Why do 
we want to tell it. (3) Who do we want to reach. (4) 
Who should do the telling. (5) What ‘vehicles’ 
must be employed to transport our message. 
Something similar to a task force needs to make 
these decisions where people with a common in- 
terest unite to tell a story. This task force must 
represent a wide range of interests, be aware of 
human nature in planning communication strategy, 
plan communications programs on the basis of 
meaning to the people we're trying to reach, have 
a relevant message and then deliver it in terms the 
audience will understand. Certainly, the most im- 
portant single element must be a communications 
plan. (See also W72-06490) (Schmitt-Iowa State) 
W72-06515 


REPORTS AND RECOMMENDATIONS OF 
WORKING GROUPS. 

In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 179-185. 


Descriptors: *Farm wastes, * Administrative agen- 
cies, *Government supports, Economic feasibili- 
ty, Pollution abatement. 

Identifiers: Extension Service. 


Six different subject categories were discussed by 
various working groups of the National Symposi- 
um on Animal Waste Management. Recommenda- 
tions have been made for each subject category 
and are as follows: (1) Information Programs - A 
national agricultural-related pollution problem in- 
ventory should be funded and carried out through 
existing agencies; create a national data inventory 
bank on waste management research; establish a 
task force to develop a system for providing 
animal waste management information to farmers 
and to the public. (2) Education and Training Pro- 
gram - The Extension Service should receive addi- 
tional resources and be more concerned with 
public affairs; formal education should be 
emphasized both in the private sector and in 
government agencies. (3) Technical Assistance - 
An advisory committee with some legal status 
should be established to advise legislators; 
livestock and poultry producers should form a 
common group to represent their interests. (4) 
Financial Assistance - Tax credits should be al- 
lowed for pollution abatement measures; reloca- 
tion assistance should be available; cost-share pro- 
grams should be expanded. (5) Research and 
Development - On-farm field research should be 
increased and supported financially. (6) Legisla- 
tion and Regulation - Flexibility should be main- 
tained; An ad hoc animal waste coordinating com- 
mittee should be appointed in each state to im- 
prove cooperation among all groups and develop 
well-defined goals. (See also W72-06490) (Schmitt- 
Iowa State) 

W72-06516 


RECOMMENDATIONS OF NATIONAL MILK 
PRODUCERS FEDERATION. 


In: Animal Waste Management: Proceedings of 
National Symposium on Animal Waste Manage- 
ment, September 28-30, 1971, The Airlie House, 
Warrenton, Virginia, p 187-188. 


Descriptors: *Farm wastes, *Administrative agen- 
cies, *Government supports, Pollution abatement, 
Waste disposal, *Milk, *Dairy industry. 
Identifiers: *Rural Environmental Assistance Pro- 
gram. 


The regulation of individual livestock operations 
should be based on individual adherence to re- 
gional waste management guidelines. Regional 
guidelines should serve as national standards to be 
enforced at the state level through an appropriate 
state certification program. The development of 
regional guidelines should be predicated on the 
principle that an overall conservation plan is es- 
sential for the individual farm or ranch enterprise 
embarking on a pollution prevention program. It is 
essential that animal waste management guidelines 
become a part of a systematic approach to develop 
an overall conservation plan because of the inter- 
relationship of waste utilization, recycling, or 
disposal, with overall farm operations, available 
soils and appropriate vegetation. Each waste 
management system must be tailored to the needs 
of individual owners or operators within the capa- 
bility of soils and plant cover at the site. A contract 
arrangement between USDA and individuals is 
most effective in assisting farmers to comply with 
regional guidelines. An additional $200 million per 
year over current REAP funding should be ap- 
propriated for expenses of a program of research, 
financial and technical assistance to agricultural 
waste and pollution producing enterprises. (See 
also W72-06490) (Schmitt-Iowa State) 

W72-06517 


CHEMISTRY OF NITROGEN AND 
PHOSPHORUS IN WATER. 

American Water Works Association, New York. 
Water Quality Div.; and American Water Works 
Association, New York. Committee on Nutrients 
in Water. 

For primary bibliographic entry see Field OSC. 
W72-06532 
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TOXIC EFFECTS OF TRACE ORGANICS ON 
FISH 

Esso Research and Engineering Co., Florham 
Park, N.J. 

For primary bibliographic entry see Field OSC. 
W72-06535 


ANIMAL WASTES. 

National Industrial Pollution Control Council, 
Washington, D.C. 

For primary bibliographic entry see Field 0SB. 
W72-06550 


06. WATER RESOURCES 
PLANNING 


6A. Techniques of Planning 


TREATISE ON URBAN WATER SYSTEMS. 
For primary bibliographic entry see Field 06B. 
W72-06102 


EXPERIMENTAL OPTIMIZATION OF STEP 
AERATION WASTE TREATMENT SYSTEMS, 
Kansas Water Resources Research Inst., Manhat- 
tan. 

For primary bibliographic entry see Field OSD. 
W72-06289 


IRRIGATION PLANNING, 3. THE BEST SIZE 
OF IRRIGATION AREA FOR A RESERVOIR, 
Montana State Univ., Bozeman. Dept. of 
Economics and Agricultural Economics. 

For primary bibliographic entry see Field 03F. 
W72-06306 


BAYESIAN DECISION THEORY APPLIED TO 


DESIGN IN HYDROLOGY, 
Arizona Univ., Tucson. Dept. of Systems En- 
gineering. 


D. Davis, C. Kisiel, and L. Duckstein. 
Water Resources Research, Vol. 8, No. 1, p 33-41, 
February, 1972. 1 fig, 3 tab, 15 ref. 


Descriptors: *Hydrology, *Design, *Decision 
making, *Risks, *Systems analysis, Flood plains, 
Flood protection, Flood damage, Computers, En- 
gineering, Arizona. 

Identifiers: *Rillito Creek (Tucson, Ariz), Baye- 
sian Theory. 


Bayesian decision analysis is a form of systems 
analysis for choosing and evaluating design alter- 
natives for a project, consideration being given to 
the effect of uncertain parameters on the per- 
formance of the project. The three essential in- 
gredients are: alternatives, performance criteria, 
and uncertainty in the parameters affecting the 
project. The use of Bayesian decision theory in 
hydrologic design problems was demonstrated; the 
method was illustrated by a case study of a flood- 
plain in Tucson, Arizona. Computer solutions pro- 
vided a basis for judging the costs of overdesign in 
the face of uncertainty in the parameters of the 
flood frequency model, and for determining the 
worth of hydrologic data. The analysis looked at 
the decision situation from the standpoint of the 
engineer: how can one best decide about future 
system behavior in the face of limited data. 
(Campbell-Cornell) 

W72-06307 


FLOOD CONTROL DEVELOPED AND 
OPERATED WITH SIMULATION, 

Los Angeles County Flood Control District, Calif. 
Management Systems Div. 

For primary bibliographic entry see Field 03D. 
W72-06308 
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MASS TRANSFER IN CAPILLARIES AND 
POROUS MEDIA, 

Syracuse Univ. Research Inst., N.Y. 

For primary bibliographic entry see Field 03A. 
W72-0637 


SYSTEM OPTIMIZATION AND THE ROLE OF 
GOVERNMENT IN MANAGING WATER 
QUALITY AND QUANTITY, 

Texas A and M Univ., College Station. Dept. of In- 
dustrial Engineering. 

For primary bibliographic entry see Field 05G. 
W72-06436 


THE STOCHASTIC 
WATERSHED MODELING, 
Agricultural Research Service, Chickasha, Okla. 
Southern Great Plains Watershed Research 
Center. 

For primary bibliographic entry see Field 02A. 
W72-06452 


APPROACH TO 


INTERSECTORAL ECONOMIC-ENVIRONME- 
NTAL ANALYSIS, 

British Columbia Univ., Vancouver. Dept. of 
Economics; and British Columbia Univ., Van- 
couver. School of Community and Regional 
Planning. 

H.C. Davis. 

Socio-Economic Planning Sciences, Vol. 5, No. 5, 
p 475-481, 1971. 1 tab, 6 ref. 


Descriptors: *Economics, *Environmental ef- 
fects, *Input-output analysis, Waste treatment. 
Identifiers: *Insectoral-economic model, Intersec- 
toral analysis, Waste generation, Feedbacks, 
Linkages. 


One approach to conceptualizing and understand- 
ing the interactions between the economy and the 
environment is the use of input-output analysis. 
Basically, there have been three extensions of the 
Leontief model for the purpose of analyzing the 
economy's impact upon the environment. The first 
and simplest approach involves only the addition 
of waste-generation coefficients to the basic Leon- 
tief model. Under this approach it is possible to 
derive waste-load multipliers which will yield the 
levels of waste generated by all sectors as a result 
of an economic stimulus to any one of the sectors. 
A second method of analysis introduces treatment 
activities into the input-output model. It utilizes a 
matrix of waste treatment coefficients to reveal 
the input requirements of the various treatment 
sectors from the customary economic sectors. 
This approach extends the input-output model into 
the analysis of the creation and elimination of 
wastes. A third approach, formulated by Isard, at- 
tempts to link the economic system to the natural 
environment. This model is designed to explore 
the impact and feed-back linkages existing 
between the economic and environmental systems 
by tracing these linkages through the interactive 
processes occurring within the systems. (Settle- 
Wisconsin) 

W72-06578 


6B. Evaluation Process 


ECOLOGICAL CONSIDERATIONS, 

North Carolina State Univ., Raleigh. 

For primary bibliographic entry see Field 02L. 
W72-05928 


ALTERNATIVE FUTURES AND DISTRIBU- 
TIONAL PLANNING, 

Queens Coll., Flushing, N.Y. 

W. K. Tabb. 

Journal of the American Institute of Planners, Vol. 
38, No. 1, p 25-32, January 1972. 45 ref. 


Descriptors: 
*Methodology, 


*City 
*Model 


planning, 
studies, 


*Planning, 
Economics, 


WATER RESOURCES PLANNING—Field 06 


Resource allocation, Political constraints, Political 
aspects, Priorities, Cost-benefit analysis. 
Identifiers: *Alternative futures, *Distributional 
planning, *Comprehensive planning, Urban macro 
models, Program diffusion effects. 


Contributions to the debate on urban planning 
methodology are made in three areas. Urban 
m&cro models are evaluated; by their very nature 
they cannot provide planners with answers to im- 
portant classes of questions. Comprehensive 
planning employing a macro-economic approach 
seems blocked at the conceptual level by weak- 
nesses in its basic assumption (that competition is 
a useful guide to urban activity allocation), and by 
political constraints on planners attempting to 
revise urban government priorities. The expansion 
of concern in urban planning to encompass all con- 
temporary problem areas is reviewed. The ten- 
dency to ‘make everything endogeneous’ is best 
constrained through the use of an ‘alternative fu- 
tures’ methodology. To avoid overly conjectural 
abstract planning, distributional cost-benefit stu- 
dies which stress program diffusion effects and 
estimate needed compensatory side payments 
should be used more extensively in conjunction 
with such ‘alternative futures’ planning. (Davis- 
Chicago) 

W72-05929 


THE SOCIAL IMPLICATIONS OF _ RE- 
SIDENTIAL ENVIRONMENTS, 

North Carolina State Univ., Raleigh. Dept. of 
Architecture. 

H. Sanoff. 

Journal of Environmental Studies, Vol. 2, p 13-19, 
1971. 1 fig, 37 ref. 


Descriptors: *City planning, *Planning, *Model 
studies, *Social aspects, Environment, Attitudes, 
Psychological aspects, Social values, Social par- 
ticipation, Forecasting. 
Identifiers: *Man-environment relationships, *Re- 
sidential environments. 


Research strategies used in the man-environment 
context are discussed, with a suggested model for 
conceptualizing this complex set of relationships. 
Comparative case studies are necessary, it is ar- 
gued, to understand attitudinal and behavioral 
responses to correspondingly different environ- 
ments. The salient social variables are hypothes- 
ized as being casual neighboring, social participa- 
tion, leisure, family solidarity, privacy and mobili- 
ty. Test environments could be compared by their 
spatial organization, functional focal points, 
casual contact centers and visual attributes, as 
well as associations between the social and en- 
vironmental variables. This interactive network of 
man-environment responses can provide useful 
measures of residential satisfaction as well as pre- 
dict consequences of planned residential environ- 
ments. (Davis-Chicago) 

W72-05930 


POLLUTION CONTROL AND ABATEMENT 
WITHIN THE PLANNING PROCESS, 

National Capital Commission, Ottawa (Ontario). 
For primary bibliographic entry see Field 05G. 
W72-05931 


THE QUALITY OF MAN’S ENVIRONMENT, 
Calgary Univ. (Alberta). 

For primary bibliographic entry see Field 05G. 
W72-05932 


OUR NATION’S WATER: ITS POLLUTION 
CONTROL AND MANAGEMENT, 

Johns Hopkins Univ., Baltimore, Md. Dept. of En- 
vironmental Health. 

For primary bibliographic entry see Field 05G. 
W72-05933 
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Evaluation Process—Group 6B 


EDUCATIONAL ASPECTS OF ENVIRONMEN- 
TAL ISSUES, 

Wisconsin Univ., Green Bay. 

E. W. Weidner. 

International Journal of Environmental Studies, 
Vol. 2, p 301-308, 1972. 5 ref. 


Descriptors: *Education, *Environment, *Train- 
ing, *Research and development, *Social aspects, 
Manpower, Institutions, Governments. 
Identifiers: *Environmental education. 


Global problems of the environment have human 
as well as technical dimensions. Solution of these 
problems will require substantial commitment by 
higher education. Colleges and universities will be 
called upon to produce graduates with new skills- 
all the way from skills of awareness and commit- 
ment to job related skills of a general and special- 
ized nature. The role of higher education in provid- 
ing education and training in such new skills has 
many dimensions: structure, methods, theory, 
scope, and institutional form. In addition, there 
are important implications for governments and 
opportunities for international cooperation in this 
new area. Industrial and developing nations alike 
need to heed the warning signs of an ever-deteri- 
orating environment and provide education which 
will facilitate the development of a world citizenry 
equipped to negate the faulty decisions of the past 
while providing for a better future. (Davis- 
Chicago) 

W72-05937 


THE SELF-SERVICE GROUP IN THE URBAN 
ECONOMY, 

Baruch Coll., New York. 

M. B. Ballabon. 

Journal of the American Institute of Planners, Vol. 
38, No. 1, p 33-42, January 1972. 32 ref. 


Descriptors: *Economics, *City planning, *Ur- 
banization, Public benefits, Public utilities, Cite 
planning, Priorities, Education, Recreation, 
Transportation. 

Identifiers: *Self-service groups, *Urban econo- 
my, Public services, Alternatives, Goals. 


Large segments of the population select and sup- 
port private alternatives to many public facilities 
and services, and do so for many reasons. Self-ser- 
vice groups are particularly evident in education, 
recreation, and urban transportation. The 
preference for nonpublic alternatives is particu- 
larly strong in education, where it occasions sub- 
stantial personal expenditures and helps determine 
important neighborhood characteristics. Further- 
more, differences perceived in the quality of local 
public and nonpublic schools increase the burdens 
of the self-service groups. Traditionally drawn 
from upper and middle income classes, self-ser- 
vice groups are emerging among the poor and 
under-privileged, partially supported by public 
funds. Penalized by uncertainty as to future urban 
developments, self-service groups will find their 
interests best served by active local planning agen- 
cies and specific planning commitments. (Davis- 
Chicago) 

W72-05938 


ENVIRONMENT AND SOCIETY IN TRANSI- 
TION. 

The New York Academy of Sciences. 

For primary bibliographic entry see Field 05G. 
W72-05939 


A PHYSICIST LOOKS AT GEOGRAPHICAL 
AND ENVIRONMENTAL PROBLEMS, 

New York Univ., Bronx. Dept. of Physics. 

For primary bibliographic entry see Field 05G. 
W72-05940 


SOCIAL IMPLICATIONS OF THE COMPUTER, 
Thomas J. Watson Research Center, Yorktown 
Heights, N.Y. 

H. H. Goldstine. 








Field O6—WATER RESOURCES PLANNING 


Group 6B—Evaluation Process 


In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 201-205. 


Descriptors: *Computers, *Social aspects, Coor- 
dination, Universities, Governments, Application 
methods, Planning. 

Identifiers: *Computer use, *Information control, 
*Societal problems, Social engineering discipline, 
Integration, Humanities, Professions, Business. 


The invention of the modern electronic computer 
has permitted man to control information. The en- 
largement of the role of the computer to include 
use of it in the humanities, professions, and busi- 
ness has raised questions of potentialities and 
further use. The computer, like all of man’s ar- 
tifacts, remains a passive device until man puts it 
to work. If used properly, it will create great 
changes in the society and assist man in solving his 
societal problems. The main problem of computer 
use is the mobilization of the public and the 
government to seek solutions to problems in a 
clear-cut fashion. Such mobilization will demand, 
most probably, the creation of a type of social en- 
gineering discipline in the universities. This will be 
coupled with a high-level governmental agency 
dedicated solely to application of the results of this 
discipline to the country’s social problems on a 
broad basis. Such a solution is not easily achieva- 
ble, but its achievement is essential to all. The in- 
tegration of the computer’s potentialities into 
society demands the cooperation of the universi- 
ties and the government. (See W72-05939) 
(Strachan-Chicago) 

W72-05943 


POLICY SCIENCES: DEVELOPMENTS AND 
IMPLICATIONS, 

RAND Corp., Santa Monica, Calif. 

Y. Dror. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 418-431, 27 ref. 


Descriptors: *Planning, *Decision making, 
*Technology, *Environment, Social aspects, In- 
stitutions. 


Identifiers: *Policy sciences, *Policy making, 
*Scientific knowledge, Metacontrol, Human 
capacities. 


Scientific knowledge is divided into three main 
levels: knowledge relevant to the control of the en- 
vironment, knowledge relevant to the control of 
society and individuals, and knowledge concern- 
ing the control of the controls themselves, i.e., 
metacontrol. A main problem facing humanity is: 
while human capacities to shape the environment, 
society, and human beings are rapidly increasing, 
policy making capabilities to use those capacities 
remain the same. Policy sciences holds forth the 
hope of improving the most backward of all human 
institutions and habits - policy making and deci- 
sion making. It constitutes a major attempt to as- 
sert and achieve a central role for rationality and 
intellectualism in human affairs and to increase the 
capacity of humanity to direct its future. Steps are 
being taken to build up the policy sciences, and 
this effort represents a critical challenge faced by 
science. Problems present themselves in the intrin- 
sic difficulties of the subject, the need for a 
revolution in scientific paradigms, and in the radi- 
cal implications of the subject. Policy sciences 
needs strong support and personal commitment 
from the scientific community. (See W72-05939) 
(Strachan-Chicago) 

W72-05946 


ECONOMIC AND SOCIAL STRATEGIES: EX- 
PANSION OF SCIENTIFIC KNOWLEDGE, 
Consiglio Nazionale delle Ricerche, Rome (Italy). 
V. Caglioti. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 432-439. 


Descriptors: *Economics, ‘*Social aspects, 
*Planning, *Decision making, *Technology, *Ex- 
pansion, Structures, Dynamics. 

Identifiers: *Scientific knowledge, *Strategies, 
*Policy making, Criteria, Particularistic, 
Framework, Directions. 


The prospects for mankind largely depend on the 
expansion of scientific knowledge and of its 
technological application. At this point in history, 
it is necessary to examine what men must do so 
that scientific and technological expansion will 
operate for the progress of humanity, i.e., to con- 
sider what men must not do with scientific 
knowledge, the limits that this knowledge can pro- 
vide, and the criteria for its major developments in 
the most human sense. The orientation of scien- 
tific and technological expansion will not be able 
to remain permanently particularistic in a world 
that is rapidly becoming smaller and more in- 
tegrated. Particular interests will have to give way 
to more general interests. Conversely, occur- 
rences of interests and particularistic criteria 
which actually limit, condition, and direct the ex- 
pansion of scientific and technological knowledge, 
must be reduced. The world is proceeding a course 
towards the interdependence of all men, and the 
exigencies of human solidarity will tend to become 
dominant. Science does not give knowledge or in- 
struments to its scientists to decide what is ap- 
propriate for humanity in general; or to determine 
what decisions and behavior science they will 
choose for its destiny. Structures and intrinsic 
dynamics of the expansion of scientific and 
technological knowledge, expansion of scientific 
and technological knowledge within the 
framework of various countries, diffusion of and 
directions for scientific and technological 
knowledge, and general criteria for scientific and 
technological expansion are discussed. (See W72- 
05939) (Strachan-Chicago) 

W72-05947 


THE TIMETABLE PROJECT, 

State Univ. of New York, Binghamton. Center for 
Integrative Studies. 

J. McHale. 

In: ‘Environment and Society in Transition’, An- 
nals of the New York Academy of Sciences, Vol. 
184, June 1971. p 440-449, 1 fig, 9 ref. 


Descriptors: *Planning, *Long-term planning, 
*Future planning (Projected), Evaluation, Assess- 
ments, Facilities, Priorities, Appraisals, Systems 
analysis, Resource allocation, Resource develop- 
ment, Decision making. 

Identifiers: *Timetable project, *’Crisis-point ran- 
ge’, *Comprehensive planning, *Implementation, 
*Implications, *Global problems, Problem solu- 
tion, Goals, Options, Alternatives, Scale. 


Initiation of a series of authoritative and com- 
prehensive reviews of major problem areas and 
their interdependent aspects, together with a sober 
evaluation of the resources, facilities, and priori- 
ties, that set the time and scale of their possible 
solutions within the existing and projected state of 
our knowledge, is needed. These reviews and 
evaluations would produce a long-range predictive 
model of ‘crisis-points range’. The Timetable pro- 
ject would combine: (1) realistic appraisal of the 
current global status of given problems, (2) syste- 
matic analysis of their causally connected interac- 
tions and relationships, (3) projection of the esti- 
mated crisis points of key world problems, (4) as- 
sessment of the human and physical resources and 
the development and potential capabilities availa- 
ble for the solution of problems in the various time 
ranges and scales of magnitude, and (5) identifica- 
tion of value and goal priorities, options, and alter- 
natives within the various areas considered above, 
and of their local and transnational implications. 
This overall study should be grounded within a 
framework of the actual distributions, allocations, 
and flows of the physical world resource base; and 
of the developed knowledge and technological 
capabilities available for any preferred implemen- 
tation of solution directions. The priorities, goals 
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and options available in any time period would be 
determined and projected so as to allow for an- 
ticipation of the consequences and implications of 
problem solution actions in relatively long-term 
planning. (See W72-05939) (Strachan-Chicago) 
W72-05948 


METHODOLOGY 
RESOURCES, 
Alamo Area Council of Governments, San An- 
tonio, Tex. 

For primary bibliographic entry see Field 04A. 
W72-05987 


FOR MANAGING 


TREATISE ON URBAN WATER SYSTEMS. 


Colorado State University, Fort Collins, M. L. Al- 
bertson, L. S. Tucker and D. C. Taylor, editors, 
July 1971. 836 p, 8 ref. 


Descriptors: *Water management (Applied), *Ur- 
banization, *Systems analysis, *Cities, *Water 
resources development, Storm runoff, Planning, 
Water quality, Political aspects, Mathematical 
models, Legal aspects, Optimization, Data collec- 
tions. 

Identifiers: *Urban hydrology. 


This assemblage of lectures, supplemented with 
case studies, discusses the concepts of systems 
analysis and optimization in the urban water cycle. 
Sections I and II are designed to develop an un- 
derstanding of how the many parts of the urban 
water system interact and fit together. The 
systems approach and the role of models is 
discussed in Section III. A discussion of deter- 
ministic and stochastic models is included in Sec- 
tion VI. Newly developed computer programs for 
forecasting urban water demands are presented in 
Section IV. A water resources management game 
that demonstrates how and where water resources 
are allocated is described in Section V. Two wide- 
ly used tools in systems analysis, linear and 
dynamic programming, are discussed in Section 
VII. In Section VIII, the needs for various types of 
urban water data are presented. Suggestions are 
given as to how these needs can be met. Nonlinear 
programming and sensitivity analysis are in- 
troduced in Section X. Sensitivity analysis is used 
in studying the effects of changes in system 
parameters and inputs as measured by changes in 
results. The environmental and humanistic factors 
that affect the decision making processes are con- 
sidered in Section XI. The future trends of city 
water demands, possibilities for optimizing the 
urban water resource, and a recent innovation of 
pressure sewer systems are included in Section 
XII. (Knapp-USGS) 

W72-06102 


AUTHORIZATION OF FEDERAL WATER PRO- 
JECTS, 

National Water Commission, Arlington, Va. 

N. Ely. 

Available from the National Technical Informa- 
tion Service as PB-206 096, $6.75 in paper copy, 
$0.95 in microfiche. NWC Legal Study 12 and Re- 
port L-72-027, November 1971, 220 p, 525 ref. 


Descriptors: *Water law, *Cost allocation, *Cost- 
benefit analysis, *Project planning, Budgeting, 


Direct costs, Indirect costs, Appropriation, 
Planning, Financing. 

Identifiers: *Administrative law, *Government 
policies, *Public administration, Incremental 
costs. 


This legal study report identifies the major Federal 
agencies involved in construction of water 
resource projects and examines the process by 
which projects come into being from initial con- 
ception, through planning and review, to construc- 
tion, including the role of the Office of Manage- 
ment and Budget and procedures used by Con- 
gress in authorizing water resource projects. 
Review procedures of the Fish and Wildlife Ser- 
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vice and B of O i are 
discussed. Also the procedures of the primary 
agencies administering grant and loan programs 
for water resource development are examined. 
The individual planning problems faced by the two 
major construction agencies, the Corps of En- 
gineers and the Bureau of Reclamation are 
analyzed. Changes in the planning process sug- 
gested by the Water Resources Council are 
discussed and problems common to Federal water 
resources development are analyzed. Among the 
report’s recommendations is one for a proceeding 
to be developed to provide a ‘day in court’ early in 
the authorization process for potential opponents 
of a project. (Greer-NWC) 

W72-06111 


ASSESSING SOCIAL CONSEQUENCES OF 
WATER DEFICIENCIES, 

Corps of Engineers, Davis, Calif. Hydrologic En- 
gineering Center. 

W. K. Johnson. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol. 97, No. 
IR4, p 547-557, December 1971. 2 fig, 1 tab, 7 ref, 1 
append. 


Descriptors: *Water requirements, * Water supply, 
*Assessments, Social impact, Environmental ef- 
fects, Methodology, Planning. 


Rising concern in our society over the social and 
environmental consequences of technology has 
led to a call from many quarters for an assessment 
of these impacts. Consequently, an assessment 
methodology is proposed, with special attention 
paid to the problem of assessing social con- 
sequences of water deficiencies. Initially it is 
necessary for the planner to identify those poten- 
tial causes and effects which could occur from 
water deficiencies. Following identification it is 
desirable to describe the various characteristics 
associated with potential causes of and effects 
from water deficiencies. Such description helps 
narrow the range of assessment. The actual assess- 
ment may be made using any of several ap- 
proaches. A study of documented historical cases 
may give the planner a better understanding of the 
social phenomena likely to be affected. Scientific 
principles and theories may be useful assessment 
tools. Projections are useful for planning for fu- 
ture conditions, and probability theory may be 
useful in allowing for uncertainty. Simulation 
models can help evaluate alternative development 
plans. Assessments may also be guided by recogni- 
tion and consideration of laws, customs, and in- 
stitutions which exist in our society. Finally, ex- 
pert opinion may help, particularly in connection 
with large complex water systems. (Settle-Wiscon- 


sin) 
W72-06115 


ECONOMIC GROWTH AND ECOLOGY--A 
BIOLOGIST’S VIEW, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

For primary bibliographic entry see Field 05G. 
W72-06117 


METROPOLITAN 
WATER, 
Colorado Univ., Boulder. Dept. of Civil Engineer- 
ing; and Denver Dept. of Water, Colo. 

For primary bibliographic entry see Field 05D. 
W72-06118 


SUCCESSIVE USE OF 


PROPOSED NEW PROCEDURES’ FOR 
EVALUATING WATER AND LAND 
RESOURCES: SOME COMMENTS FROM AN 
ACADEMIC VIEWPOINT. 

University Council on Water Resources. 


Meeting held at University of Washington, Seat- 
tle, February 16 and 17, 1971. Washington Water 
Resources Center, Pullman, 1971. 15 p, 1 tab, 6 
ref. 


WATER RESOURCES PLANNING—Field 06 


Descriptors: *Cost-benefit analysis, *Intangible 
benefits, Water users, Land use, Planning, Mea- 
surement. 

Identifiers: *Water Resources Council, *Account- 
ing. 


The Water Resources Council has recognized the 
need for a new cost-benefit accounting system. 
They have proposed that benefits and costs be 
summarized in the following four accounts: (1) 
National Economic Development, (2) Environ- 
mental Quality, (3) Social Well-Being, and (4) Re- 
gional Development. This accounting system is 
based on the assumption that the central objec- 
tives of water and land-use policy are to enhance 
national economic development, environmental 
quality, social well-being, and regional economic 
development. This proposed system fails to meet 
two basic requirements: (1) the accounts generally 
fail to show clearly the relation between action and 
objective, and (2) the accounts do not allow the 
worth of the overall project to be judged, and after 
considering all the objectives and corresponding 
accounts. As an alternative to the Council’s 
proposed system, a unified account that displays 
various project effects in a single tableau is sug- 
gested. In devising this alternative, the following 
goals were sought: (1) show all project effects; (2) 
distinguish between output and the distribution of 
that output among regions and categories of peo- 
ple; and (3) introduce the accounting discipline of 
sums and balances and eliminate duplicate listings. 
(Settle-Wisconsin) 

W72-06121 


ECONOMIC EVALUATION OF ZONING AL- 
TERNATIVES IN THE MANAGEMENT OF 
ESTUARINE RESOURCES IN SOUTH 
CAROLINA, 

Clemson Univ., S.C. Water Resources Research 
Inst. 

J.C. Hite, J. M. Stepp, W. W. Hall, E. A. Laurent, 
and W. J. Steele. 

Available from the National Technical Informa- 
tion Service as PB-207 937, $3.00 in paper copy, 
$0.95 in microfiche. Report No. 25, February 1972. 
76 p, 18 fig, 9 tab, 26 ref, append. OWRR B-012- 
SC (6). 


Descriptors: *Coasts, *Economic impact, Input- 
output analysis, Linear programming, Community 
development, Environmental effects, *South 
Carolina, *Estuarine environment, *Land use, 
Zoning, *Water management (Applied), Water 
quality. 

Identifiers: Industrial residuals, *Zoning alterna- 
tives. 


The historical significance of estuarine resources 
in the South Carolina economy was examined. 
Current land-use activities in the estuarine areas of 
South Carolina were mapped and alternative 
delineations of planning areas for managing 
estuarine resources evaluated. Detailed study of 
the economic and environmental impacts of 
several different types of economic development 
was made in the Charleston and Beaufort areas 
using a modified input-output model and linear 
programming techniques. The study shows that 
new types of economic activity must be found for 
the South Carolina coastal zone if per capita in- 
come in the area is to approach the national 
average. Failure to achieve a broader economic 
base in the estuarine areas of South Carolina will 
place great stress on the funding of local public 
services, particularly public schools. Under exist- 
ing technology, such economic development will 
create additional pollution problems in the South 
Carolina coastal zone. A zoning system, coupled 
with permits for particular industries, is recom- 
mended as the best plan for achieving the needed 
economic growth with a minimum of environmen- 
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Evaluation Process—Group 6B 


A DYNAMIC DECISION MODEL EVALUATING 
ALTERNATIVE POLICIES FOR LONG RUN 
WATER ALLOCATION, 

New Mexico Univ., Albuquerque. Dept. of 
Economics. 

D. Mishaeli. 

PhD Thesis, 1971, 246 p, 35 fig, 17 tab, 64 ref, 11 
append. OWRR NMEX (1)B-019-NMEX (1) and 
B-026-NMEX (i). 


Descriptors: *Dynamic programming, *Water allo- 
cation (Policy), Economics, Agriculture, New 
Mexico, Optimization, Water Demand, Resource 
allocation, Model studies, *Decision-making. 
Identifiers: “Dynamic decision model, *Varia- 
tional programming, *Optimal public policy, Long 
run water allocation, Temporal water allocation, 
Public policies, Multi-goal objective function, 
Economic signals, Shadow prices. 


The purpose was to construct a long run decision 
model for water allocation in agriculture and 
develop evaluation methods for alternative public 
policies regarding temporal water allocation. A 
dynamic programming model with multi-goal ob- 
jective function determined for each region by a 
static model was used. Decision rules and varia- 
tional programming were developed as a basi; for 
the model. Economic signals needed for public 
policies were obtained by comparing the trajecto- 
ries generated by the mono-decision and poly- 
decision models. These consisted of optimal farm- 
ing and income plans, temporal shadow prices and 
value of the resources, and the pumping cost for 
each period. Optimal public policy used economic 
signals, obtained from the decision model to inter- 
nalize the externalities for each water user in the 
region, to yield an ideal policy. Public strategies 
explored were annual, perennial, and cumulative 
quotas and tax strategy. The optimal policy was 
based on the minimization of deviations from the 
ideal policy. The tax strategy was closer to the 
ideal strategy where managerial differences were 
relatively low and the quota strategy was preferred 
where they were high. Of the three quota strate- 
gies, the cumulative quota strategy was best, the 
annual ‘quota second, and the perennial quota 
third. (Creel-New Mexico) 

W72-06297 


AN ECONOMIC LAND CLASSIFICATION OF 
THE IRRIGATED CROPLAND IN THE LOWER 
RIO GRANDE BASIN, NEW MEXICO, 

New Mexico State Univ., University Park. Dept. 
of Agricultural Economics. 

B. J. Creel. 

MS Thesis, 1971, 137 p, 7 fig, 31 tab, 35 ref, 3 ap- 
pend. OWRR B-016-NMEX (3)B-019-NMEX (3) 
and B-026-NMExX< (3). 


Descriptors: *Land classification, *Irrigated land, 
*New Mexico, *Economic prediction, *Land ap- 
praisals, Water quality, Cultivated lands, Ground- 
water, Water rights, Surface water, Agriculture, 
Soil types, Farm units, Land resources, Resource 
allocation, Irrigation, River basin development, 
Economics, Water resources, Salinity, Ground- 
water basins. 

Identifiers: *Economic land classification, *Rio 
Grande basin (NMEX), Income expectancy ap- 
praisal, Economic indicators, Limitations, Soil 
productivity, Water quantity, Soil groups, 
Groundwater quality, Net return, Cropping pat- 
terns, Enterprize budgets, Groundwater pumpage, 
Cropped acres, Farmsteads, Irrigation water 
diversion. 


The lower Rio Grande Basin, New Mexico, was 
studied to furnish information concerning the geo- 
graphic location of irrigated cropland with soil and 
water problems affecting income expectancies. 
The Cornell system and the system used in the 
Pecos River Basin, New Mexico were used as a 
basis to delineate those areas having slight, 
moderate, or severe limitations with respect to soil 
and water quality and/or quantity and other 
economic indicators. Information on the soils and 
water, results of previous farm management stu- 








Field O6—WATER RESOURCES PLANNING 


Group 6B—Evaluation Process 


dies, and an extensive field survey, were com- 
bined to construct economic classification maps of 
the basin. Differences in areas were reflected on 
maps by use of a shading scheme. Lands with 
slight limitations were referred to as Economic 
Class I and were shaded darkest, those with 
moderate limitations or Economic Class II were 
shaded medium, and those with severe limitations 
in Economic Class III were shaded light. Results 
indicated that about 8 percent of the irrigated 
cropland of the Lower Rio Grande Basin had only 
slight limitations, about 53 percent had moderate 
limitations, and about 36 percent was severely 
limited with respect to income expectancies. The 
remaining 3 percent of the irrigated cropland was 
not classified. 

W72-06298 


PROGRESS TOWARD A DECISION-MAKING 
MODEL FOR PUBLIC MANAGEMENT OF 
FRESH-WATER WETLANDS, 

Massachusetts Univ., Amherst. Dept. of Forestry 
and Wildlife Management. 

For primary bibliographic entry see Field 04A. 
W72-06309 


DELAWARE RIVER BASIN MODELING, 
Division of Reactor Standards (AEC), Washing- 
ton, D.C. 

For primary bibliographic entry see Field 02E. 
W72-06310 


AN ECONOMIC MODEL OF FLOODPLAIN 
LAND USE AND LAND USE POLICY, 
Brown Univ., Providence, R.I. 
Economics. 

For primary bibliographic entry see Field 06F. 
W72-06311 


Dept. of 


COMPUTERIZED COST ESTIMATES AS AN 
AID TO TUNNEL ROUTE PLANNING, 

Harza Engineering Co., Chicago, Ill. 

F. T. Wheby. 

Bulletin of Association of Engineering Geology, 
Vol 8, No 2, p 165-181, 1971. 3 fig, 12 tab, 3 ref, ap- 
pend. 


Descriptors: *Tunnel design, *Cost analysis, 
*Computer programs, *Tunnels, *Estimated 
costs, *Planning, Costs, Cost comparisons, Tun- 
neling, Design tools, Engineering geology, Geolog- 
ic evaluation. 

Identifiers: *Computer applications, Site selec- 
tions, Cohart (Computer program), Computer- 
aided design, Computer printouts, Selection, 
Preliminary investigations. 


A computer program called COHART has been 
developed to calculate quickly, inexpensively, and 
accurately the cost of tunnel-shaft systems. Appli- 
cations for the program include: (1) choosing the 
least expensive tunnel route, (2) determining 
whether to drive 2 small tunnels or one large tun- 
nel, and (3) deciding the most appropriate tunnel 
shape. The user feeds the computer information 
on the site characteristics, design requirements 
and construction methods. The computer prints 
out: (1) a recapitulation of the input data, (2) infor- 
mation used in the cost calculations, and (3) cost 
information. COHART is considered unique 
because the design of supports, lining, and other 
tunnel features is performed internally. Construc- 
tion equipment, appropriate work methods, and 
quantities of labor and materials are also selected 
by COHART. An example of a tunnel route selec- 
tion between New York City and Philadelphia is 
presented. Tunnel project costs computed by 
COHART deviate from actual low bids by slightly 
less than the actual competitive bids. (USBR) 
W72-06390 


SHORE MANAGEMENT GUIDELINES. 

Center for the Environment and Man, Inc., Hart- 
ford, Conn. 

For primary bibliographic entry see Field 04A. 


W72-06444 


FORECASTING WATER DEMANDS, 
National Water Commission, Arlington, Va. 
For primary bibliographic entry see Field 06D. 
W72-06489 


FACTORS AFFECTING VISITATION TO LAKE 
MARTIN OUTDOOR RECREATION SITES, 
Auburn Univ., Ala. Dept. of Agricultural 
Economics and Rural Sociology. 

E. W. McCoy, and J. R. Box. 

Agricultural Experiment Station, Circular 184, 
February, 1971. 22 p, 5 fig, 3 tab, 4 ref, 1 append. 


Descriptors: *Recreation facilities, *Recreation 
demand, Water resources, Camping, Lakes, 
Alabama. 

Identifiers: *Water-based recreation. 


Water-based recreation sites in east-central 
Alabama were studied in order to determine which 
factors affect visitation. The study was based on 
the hypothesis that a family considered four fac- 
tors in choosing a site to visit: (1) the time availa- 
ble for the visit, (2) distance, (3) costs, and (4) the 
anticipated utility derived from visiting each site. 
Interviews of 56 parties of noncampers indicated 
that the average noncamper traveled 1 hour and 10 
minutes to reach the site, lived within 30 miles of 
the site, and spent almost seven hours at the site. 
Swimming, picnicking, and water skiing were the 
activities preferred by noncampers. Interviews 
with 112 camping parties indicated that the 
average camper traveled 3 hours and 29 minutes to 
reach the site, lived 120 miles away, and spent six 
and one half days at the site. Study results sug- 
gested that (1) to extend the range of visitation, 
overnight facilities must be available; (2) a variety 
of facilities must be available since visitors desire 
to engage in many activities during each trip; and 
(3) a membership basis for financing park opera- 
tions requires a large surrounding population as a 
source for members. (Settle-Wisconsin) 
W72-06577 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


AN ECONOMIC ANALYSIS OF POULTRY 
PROCESSING WASTEWATER IN DELAWARE 
AND APPROPRIATE MUNICIPAL SEWER 
TAXATION, 

Delaware Univ., Newark. Dept. of Agricultural 
and Food Economics. 

For primary bibliographic entry see Field OSB. 
W72-05926 


THE ECONOMICS OF POLLUTION, 

Chicago Univ., Ill. Graduate School of Business. 
For primary bibliographic entry see Field 05G. 
W72-05934 


AUTHORIZATION OF FEDERAL WATER PRO- 
JECTS, 

National Water Commission, Arlington, Va. 

For primary bibliographic entry see Field 06B. 
W72-06111 


COST DEPLETION ALLOWANCES FOR IR- 
RIGATION WATER, 
Oklahoma State Univ., 
Agricultural Economics. 
M. Boehlje. 

Oklahoma Current Farm Economics, Vol. 44, No. 
3, p 10-19, October 1971. 3 tab, 17 ref. 


Stillwater. Dept. of 


Descriptors: *Groundwater, *Withdrawal, 
*Taxes, Legal aspects, Irrigation, Oklahoma, Tex- 
as. 

Identifiers: *Cost depletion allowances, *Ogallala 
Formation. 


Farmers using underground water from the Ogal- 
lala formation of the Southern High Plains can ob- 
tain cost depletion allowances if they prove that 
their water resource is being exhausted at a 
specific rate. Such depletion allowances are 
specifically limited to farmers in the Southern 
High Plains of Texas and New Mexico. Recent 
studies suggest, however, that the same peculiar 
conditions that exist in the Plains also exist in the 
Oklahoma and Northern Texas Panhandles. The 
same geological formation is involved, the Ogal- 
lala formation; the geological properties of the 
Central and Southern Ogallala are quite similar; 
and the hydrology of the two reservoirs is also 
quite similar. Thus, there appears to be substantial 
evidence that the water table is declining in these 
Panhandles and that underground water is an ex- 
haustible resource for which depletion deductions 
should be granted. Estimates indicate that the 
federal tax savings that could be obtained by tak- 
ing depletion allowances may vary from $18 to 
$5,619 annually. However, before depletion 
deductions can be taken in Oklahoma, changes in 
the Federal Income Tax law and the Oklahoma 
Statutes on groundwater are required. (Settle- 
Wisconsin) 

W72-06114 


COSTS AND RETURNS OF COMMERCIAL 
CATFISH PRODUCTION IN ALABAMA, 

J. L. Adrian, and E. W. McCoy. 

Alabama Agricultural Experiment Station Bulletin 
421, September, 1971. 23 p, 2 fig, 6 tab, 3 ref, 1 ap- 
pend. 


Descriptors: *Catfishes, *Commercial fishing, 
*Costs, *Profit, Ponds, Return to scale, Data col- 
lections, Alabama. 


Commercial catfish operations in Alabama were 
studied in order to (1) estimate the dollar value of 
inputs, costs, and returns for commercial catfish 
production, and (2) determine the optimum size 
for such operations. Data were collected by inter- 
viewing county extension agents and commercial 
catfish producers in seventeen counties. Estimates 
indicated that average total cost per acre used in 
catfish production was $377.00, or $.306 on a per 
pound basis. Actual per pound total costs ranged 
from $.11 to $.65, including a charge for land and 
labor. Feed and fingerling outlays comprised 65% 
of total costs and 81% of total variable costs. 
Average gross receipts per acre were $508.39, im- 
plying an average price of $.414 per pound. 
Average net return to land, labor, and manage- 
ment was $.137 per pound. Average return to in- 
vestment was 18%. The average returns to land, 
labor, and management per acre increased as the 
size of the enterprise increased. Net return to land, 
labor, and management was $148.69, $155.79, and 
$234.92 for small, middle-sized, and large opera- 
tions, respectively. Return to investment was 11.4, 
21.7, and 42.5 per cent for the small, middle-sized, 
and large producers, respectively. (Settle-Wiscon- 


sin) 

W72-06119 

PROPOSED NEW PROCEDURES FOR 
EVALUATING WATER AND LAND 


RESOURCES: SOME COMMENTS FROM AN 
ACADEMIC VIEWPOINT. 

University Council on Water Resources. 

For primary bibliographic entry see Field 06B. 
W72-06121 . 


POLLUTION CONTROL THROUGH SOCIAL 
COST CONVERSION, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg; and Ohio State Univ., Columbus. 

For primary bibliographic entry see Field 05G. 
W72-06122 


POLLUTION CONTROL: WHY NOT COST AL- 
LOCATION, 

Drake Univ., Des Moines, Iowa. School of Law. 
For primary bibliographic entry see Field 05G. 
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W72-06212 


FORECASTING WATER DEMANDS, 
National Water Commission, Arlington, Va. 
For primary bibliographic entry see Field 06D. 
W72-06489 


PROVIDING TECHNICAL AND FINANCIAL 
ASSISTANCE TO FARMERS FOR ANIMAL 
WASTE DISPOSAL SYSTEMS, 

Farm Credit Administration, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06509 


6D. Water Demand 


PUBLIC RIGHTS IN NAVIGABLE STATE 
WATERS--SOME STATUTORY APPROACHES, 
Michigan State Univ., East Lansing. Dept. of 
Resource Development. 

For primary bibliographic entry see Field 06E. 
W72-06093 


FORECASTING WATER DEMANDS, 

National Water Commission, Arlington, Va. 
Russell G. Thompson, M. Leon Hyatt, James W. 
McFarland, and H. Peyton Young. 

Available from the National Technical Informa- 
tion Service as PB-206 491, $3.00 in paper copy, 
$0.95 in microfiche. National Water Commission 
report no. F-72-030, November 1971, 337 p. 


Descriptors: *Forecasting, *Water demand, 
*Water supply, *Water resources, *Water utiliza- 
tion, Irrigation, Wastes, Electric power produc- 
tion, Industrial water, Agriculture, Water conser- 
vation, Weather modification, Mathematical 
models. 

Identifiers: * Alternative futures. 


The purpose is to show the effects of policy and 
technology on the demand for water. Models are 
described which enable forecasts to be made of 
water demands for agriculture, steam-electric 
power generation, petroleum refining, and re- 
sidential use. Through use of a model developed 
by Wollman and Bonem alternative forecasts of 
relative levels of withdrawals and losses of water 
in agriculture, mining, manufacturing, power plant 
cooling and municipal purposes, as well as use of 
water for waste disposal, are presented for the 
years 1980, 2000, and 2020. Emphasis is on ra- 
tionale and methodology of forecasting demands 
for water and on the directions of possible trends, 
rather than on absolute numerical values. The re- 
port shows how forecasts vary according to the 
directions that may be taken by policy, technolo- 
gy, population, the economy, and other basic vari- 
ables. The different possible directions are termed 
‘alternative futures.’ The future water situation 
will depend on options and policies chosen--rather 
than being a projection of the situation today. 
(NWC) 

W72-06489 


FACTORS AFFECTING VISITATION TO LAKE 
MARTIN OUTDOOR RECREATION SITES, 
Auburn Univ., Ala. Dept. of Agricultural 
Economics and Rural Sociology. 

For primary bibliographic entry see Field 06B. 
W72-06577 


6E. Water Law and Institutions 


THE SAN FRANCISCO BAY EXPERIENCE, 

San Francisco Bay Conservation and Develop- 
ment Commission, Calif. 

For primary bibliographic entry see Field 02L. 
W72-05927 


WATER RESOURCES PLANNING—Field 06 
Water Law and Institutions—Group 6E 


ENVIRONMENT AND SOCIETY IN TRANSI- 
TION. 

The New York Academy of Sciences. 

For primary bibliographic entry see Field 05G. 
W72-05939 


LEGAL BASES FOR SECURING THE INTEGRI- 
TY OF THE EARTH-SPACE ENVIRONMENT, 
Yale Univ., New Haven, Conn. School of Law. 
For primary bibliographic entry see Field 05G. 
W72-05945 


ENVIRONMENTAL IMPROVEMENT COMMIS- 
SION REVISED STATUTES OF 1964: TITLE 38 
(AS AMENDED). 

Environmental Improvement Commission, Au- 
gusta, Maine. State House Complex. 

For primary bibliographic entry see Field 05G. 
W72-05978 


B.C. USES RESEARCH, LEGISLATION AND 
REWARDS TO CURB POLLUTION. 

For primary bibliographic entry see Field 05G. 
W72-06038 


CORPS OF ENGINEERS--NEW GUARDIANS OF 
ECOLOGY, 

For primary bibliographic entry see Field 05G. 
W72-06057 


CONDEMNATION OF RIPARIAN RIGHTS, A 
SPECIES OF TAKING WITHOUT TOUCHING, 
Washington Univ., Seattle. School of Law. 

W. B. Stoebuck. 

Louisiana Law Review, Vol. 30, p. 394-439, 1970. 
150 ref. 


Descriptors: *Riparian rights, *Condemnation, 
*Eminent domain, *Remedies, *Compensation, 
Public rights, Legal aspects, Federal government, 
State governments, Riparian lands, Regulation, 
Navigation, Navigable waters, Navigable rivers, 
Water pollution, Damages, Judicial decisions, 
Flooding, Relative rights. 

Identifiers: *Navigation servitude, *Constitu- 
tionality. 


Whether governmental activity affecting riparian 
rights constitutes a taking of property, constitu- 
tionally requiring compensation, constitutes the 
focal point of this article. The riparian rights of a 
land owner include a limited use of the water, ac- 
cess to the water, accretion and reliction, and, 
under statutes in most states, a preference to 
purchase adjacent state owned submerged land. 
Such rights are recognized intangible and capable 
of being condemned. When taken by the govern- 
ment, however, the payment of just compensation 
is required. Compensation must be given when a 
riparian is deprived of his right of access, except 
when the taking is for the purpose of regulating 
navigation. Pollution also requires compensation, 
under eminent domain or public nuisance theories. 
Changes in water flow or level, as well as restric- 
tions on the use of the surface, will normally 
require just compensation. The navigable ser- 
vitude doctrine, in relation to both federal and 
state governments, is discussed. If not abandoned, 
the servitude doctrine should at least be limited. 
(Horwitz-Florida) 

W72-06058 


THE PUBLIC USE OF THE BANKS OF 
NAVIGABLE RIVERS IN LOUISIANA, 
Louisiana State Univ., Baton Rouge. Law School. 
A. N. Yiannopoulos. 

Louisiana Law Review, Vol. 31, No. 4, p 563-585, 
June 1971. 140 ref. 


Descriptors: *Louisiana, *Banks, *Navigable 
rivers, *Public rights, Legal aspects, High water 
mark, Low water mark, Riparian land, Riparian 
rights, Rivers, Land tenure, State governments, 
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Local governments, Judicial decisions, Ease- 
ments, Condemnation. 


Public use of banks of navigable rivers is a ser- 
vitude on land in the public interest. The servitude 
of public use burdens privately and publicly 
owned banks. For the servitude to exist, the body 
of water must meet two requirements: (1) it must 
be a river, and (2) it must be navigable. Under 
Louisiana law a river is a body of water through 
which a current flows with such capacity, 
velocity, and power as to form accretions. Water 
is navigable if it is capable of use in its ordinary 
condition as a highway of commerce over which 
trade and travel are, or may be, conducted in their 
customary modes. The area subject to the ser- 
vitude lies between the average high and low water 
stages. Public rights upon navigable river banks 
are regulated by statute and directly concern the 
powers of public authorities to control such banks. 
The riparian owner’s rights, in effect, are residual 
and subject to the superior claims of the general 
public and public authorities. (Horwitz-Florida) 
W72-06059 


POLLUTION PAYS, 

Congress, Washington, D.C.; 
Washington, D.C. 

B. S. Rosenthal. 

Congressional Record, Vol. 117, No. 151, E 10714- 
15 (daily ed.) October 12, 1971.2 p. 


and House, 


Descriptors: *Environmental effects, *Water pol- 
lution sources, *Pollution abatement, *Industrial 
production, *Industrial wastes, Industries, Social 
aspects, Federal government, Political aspects, 
Legal aspects, Economics, Natural resources, En- 
vironment, Economic impact, Taxes, Assess- 
ments, Project planning, Public rights, Financing, 
Costs. 

Identifiers: *Effluent charges. 


Pollution becomes profitable to industry through 
avoidance of proper treatment costs, as well as 
through greater profit margins on products. Indus- 
trial pollution results from developing and promot- 
ing high-profit items without regard to their pollut- 
ing tendencies or the lesser pollution caused by 
equally effective but less remunerative product 
lines. The soap industry is a good example. The 
soap industry has promoted detergents rather than 
soaps; thereby raising profits from 3!% in 1947, to 
54% in 1967. Detergents, however, pose pollution 
problems not present in soaps. In his book ‘The 
Closing Circle’ Dr. Commoner recognizes such 
problems and suggests solutions. First, we should 
use whatever techniques are at our disposal, in- 
cluding a pollution tax, to insure that the costs of 
pollution enter the costs of production and that 
adequate non-polluting products replace polluting 
ones. Second, we must keep constantly appraised 
of the possibilities of pollution by requiring an 
ecological impact inventory for each productive 
activity. Third, new technologies for sewage treat- 
ment, recycling, and reclamation must be 
developed to deal with whatever wastes the 
system must generate. (Horwitz-Florida) 
W72-06060 


THE QUALITY OF THE ENVIRONMENT, 
Congress, Washington, D.C.; and Senate, 
Washington, D.C. 

G. McGovern. 

Congressional Record, Vol. 117, No. 159, S 16797- 
16798 (daily ed.) October 26, 1971.2 p. 


Descriptors: *Water quality control, *Financing, 
*Treatment facilities, *Federal government, 
Legislation, Political aspects, Legal aspects, So- 
cial aspects, Pollution abatement, Water pollution 
control, Water pollution sources, Water pollution 
effects, Project planning, Waste disposal, Grants, 
Regulation. 


Water pollution has reached crisis proportions and 
must be dealt with on a crisis basis. Senator Mc- 
Govern endorses the plan of Representative 








Field O6—WATER RESOURCES PLANNING 
Group 6E—Water Law and Institutions 


Abzug as described in her article ‘A Bold Program 
for Clean Water.’ The House Committee on Public 
Works is presently considering new water pollu- 
tion legislation, including a strong bill proposed by 
Representative Abzug. A federal commitment 
totaling $5 billion a year for the construction of 
sewage treatment facilities is necessary. These 
funds would not only be used to build new facili- 
ties but would also reimburse local and state 
governments which have previously financed the 
construction of such plants. A system of user 
charges would provide an incentive for industries 
to cut pollution. Nonpoint pollution is a major 
problem which must be controlled by stricter regu- 
lation of agricultural, lumbering, and mining prac- 
tices. Finally, stronger enforcement penalties and 
procedures would insure compliance with pollu- 
tion control laws. These proposals include increas- 
ing maximum fines, the imposition of minimum 
fines, stricter criminal sanctions, and allowing 
citizens to bring direct actions against polluters. 
(Horwitz-Florida) 

W72-06061 


PHOSPHATE CONTROL LEGISLATION, 
Congress, Washington, D.C.; and _ Senate, 
Washington, D.C. 

R. P. Griffin. 

Congressional Record, Vol. 117, No. 136, S 14573- 
14575 (daily ed.) September 20, 1971. 3 p. 


Descriptors: *Detergents, *Phosphates, 
*Eutrophication, *Water pollution control, Legal 
aspects, Political aspects, Pollution abatement, 
Water pollution, Water pollution sources, Water 
pollution effects, Federal government, Legisla- 
tion, Nutrients, Water quality, Phosphorus, Regu- 
lation, Phosphorus compounds. 


The process of eutrophication has caused severe 
damage to many lakes and rivers, especially the 
Great Lakes. To solve this problem, pollution 
from phosphorus and other nutrients must be con- 
trolled. Legislation aimed at the phosphorus con- 
tent of detergents is necessary. Realizing that 
phosphorus comes from several sources, Senator 
Griffin points out that 50% of the phosphorus 
which is soluble and can support algae growth 
comes from detergents. Therefore, a reduction in 
phosphorus in detergents can be a significant step 
in arresting the eutrophication rate. Griffin's bill 
limits the phosphorus content of detergents to 
8.7% and requires the EPA Administrator to 
thoroughly test every proposed phosphate sub- 
stitute for possible hazards to human health. The 
bill provides for enforcement by the Administrator 
and enables him to make exceptions for areas 
where eutrophication is not a significant problem 
and for users that require high phosphate deter- 
gents. Private citizens are given the right to bring 
suit in federal district court to enforce the 
proposed legislation if the government does not 
act against violators within 30 days. (Horwitz- 
Florida) 

W72-06062 


A COMPREHENSIVE WATER QUALITY PRO- 
GRAM FOR THE SEVENTIES, 
Congress, Washington, D.C.; 
Washington, D.C. 

W. H. Harsha. 

Congressional Record, Vol. 117, No. 136, H 8586- 
8587 (daily ed.) September 20, 1971. 2 p. 


and House, 


Descriptors: *Water pollution control, *Federal 
government, *Treatment facilities, *Industrial 
wastes, *Watershed management, Project 
planning, Political aspects, Legislation, Water pol- 
lution, Legal aspects, Jurisdiction, Government 
finance, Grants, Water pollution sources, Water 
pollution effects, Water quality, Water conserva- 
tion, Regulation, Federal jurisdiction, Institutional 
constraints, Pollution abatement. 


In recent years a new awareness of the impact of 
pollution has begun to permeate the Nation. In- 
creasing affluence and advancing technology have 


finally provided the means to cope with the fallout 
produced by growth and progress. Pollution con- 
trol to date, however, has been less than success- 
ful. Present proposals fall short of the responsibili- 
ty of Congress to control pollution. To remedy this 
situation, Representative Harsha has proposed a 
comprehensive water quality program that will 
proceed on three fronts. First, it would seek to 
abate municipal pollution by requiring the funding 
and construction of treatment facilities tailored to 
the needs of all communities. Second, it would at- 
tack industrial pollution through a realistic permit 
program, incentives, and competitive equalizers. 
Third, it would accelerate a watershed develop- 
ment program designed to harness total water 
resources by minimizing agricultural runoff, silt- 
ing, and other sources of pollution. To facilitate 
implementation, a single agency would be created 
to fight pollution. It would receive $4 billion per 
year and have jurisdiction over all waters. (Hor- 
witz-Florida) 

W72-06063 


GERBING V. LT.T. RAYONIER, INC, 
(PRIVATE CITIZEN’S RIGHT TO BRING QUI 
TAM ACTION UNDER THE REFUSE ACT). 

332 F. Supp. 309-310 (M.D. Fla. 1971). 


Descriptors: *Pollution abatement, *Waste 
disposal, *Rivers and Harbors Act, *Navigable 
rivers, *Adjudication procedure, Judicial deci- 
sions, Rivers, Federal government, Legislation, 
Legal aspects, Remedies, Damages, Water pollu- 
tion control, Public rights, Jurisdiction, Navigable 
waters. 

Identifiers: *Qui tam action, *Refuse Act. 


Plaintiff Florida resident sought the assessment of 
fines against defendant sulfite manufacturer for 
the discharge of refuse into a navigable river. De- 
fendant was discharging wastes into the river 
without a permit, in violation of the Refuse Act. 
Plaintiff had asked the United States to institute an 
action, but the government refused. Plaintiff con- 
tended that he could sue both for himself and on 
behalf of the United States through a qui tam ac- 
tion. Defendant claimed that the Refuse Act pro- 
vided only for criminal penalties, unenforceable 
by private citizens. Sanctions for violating the Act 
were held, by the United States district court, to 
be clearly criminal in nature and, therefore, 
beyond the scope of qui tam actions. Criminal 
statutes can neither be enforced by civil action nor 
by private parties. The government’s refusal to 
bring a criminal action against defendant was held 
to be within the discretion of the United States at- 
torney. Plaintiff's suit was dismissed. (Horwitz- 
Florida) 

W72-06064 


INVENTORY OF FLORIDA ENVIRONMENTAL 
LAW, 

Miami Univ., Fla. Law School. 

For primary bibliographic entry see Field 05G. 
W72-06065 


O’BRIEN V. GALE J. APPLE, INC, (RESTRIC- 
TION OF RIPARIAN RIGHTS BY COVENANT 
IN DEED). 


253 So.2d 717-719 (Ct. App. Fla. 1971). 


Descriptors: *Florida, *Riparian rights, 
*Remedies, *Docks, *Contracts, Land tenure, 
Regulation, Legal aspects, Judicial decisions, 
Public rights, State governments, Damages, Water 
rights, Civil law, Riparian land, Construction, 
Relative rights. 

Identifiers: *Restrictive covenants. 


Plaintiff riparians sought an injunction to force de- 
fendant adjoining riparian owners to remove a 
dock. Plaintiffs and defendants were neighbors in 
an exclusive waterfront development and their 
property was subject to a restrictive covenant 
which limited riparian uses. Despite the restrictive 
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covenant, defendants built a dock over plaintiffs’ 
objections. Plaintiffs claimed the restrictive cove- 
nant validly barred the construction of the dock. 
Defendants contended that riparian rights are sub- 
ject to public control but not to private control 
and, therefore, a restrictive covenant could not 
limit riparian rights. The Florida Second District 
Court of Appeal held individuals may not enlarge 
their riparian use of land in defiance of rules 
prescribed by the state, but individuals may in- 
voke more restrictive rules among themselves, so 
long as such limitations are not in derogation of the 
public’s right of use. Riparian rights may be 
limited by restrictive covenants running with the 
land. The lower court’s dismissal of plaintiffs’ ac- 
oe reversed. (Horwitz-Florida) 


RIVER CORP. V. REDPATH (IMPOUNDMENT 
OF SURFACE WATERS OVER MINING 
OPERATION). 


466 S.W.2d 140-146 (K. C. Ct. App. Mo. 1971). 1 
photo. 


Descriptors: *Missouri, *Mining, *Dam construc- 
tion, *Impounded waters, *Surface waters, Land 
tenure, Judicial decisions, Legal aspects, State 
governments, Remedies, Damages, Mineral indus- 
try, Damsites, Impoundment, Diversion, Altera- 
tion of flow, Diversion structures, Relative rights, 
Shafts (Excavations). 

Identifiers: Injunctions (Prohibitory). 


Plaintiff owner of subsurface mineral rights sought 
an injunction to stop defendant landowner from 
interfering with plaintiff's mining operations by 
the diversion of surface water. Plaintiff’s mineral 
rights allowed underground mining operations and 
the creation of surface holes for mine ventilation. 
A collapse occurred under a portion of defen- 
dant’s land. Plaintiff characterized this as a for- 
tuitous air shaft. Defendant characterized it as a 
cave-in. Subsequently, defendant constructed an 
earthen dam which created a pond adjacent to the 
airhole. Surface water entered the air shaft and in- 
terfered with plaintiff’s mining operations. Defen- 
dant claimed that since plaintiff failed to properly 
support the surface, he was barred from complain- 
ing of damages. The Kansas City Court of Appeals 
held that willful or negligent actions of a subsur- 
face mineral right holder, resulting in a cave-in, do 
not bar injunctive relief against subsequent wrong- 
ful acts of a surface owner who diverts surface 
water into the hole created by the cave-in. The 
lower court's injunction against the defendant was 
affirmed. (Horwitz-Florida) 

W72-06067 


BRAZOS ISLAND HARBOR, TEXAS, NAVIGA- 
TION (ENVIRONMENTAL IMPACT STATE- 


MENT). 
Army Engineer District, Galveston, Tex. 


Available from the National Technical Informa- 
tion Service as PB-199 025-F, $3.00 in paper copy, 
$0.95 in microfiche. May 1971. 27 p. 


Descriptors: *Jetties, *Texas, *Project purposes, 
*Navigation, *Harbors, *Environmental effects, 
United States, Tidal waters, Benthic fauna, Water 
law, Legal aspects, Federal government, Project 
planning, Federal project policy, Water resources 
development, Ships, Rivers and Harbors Act, Lit- 
toral drift, Economics, Gulf of Mexico, Aquatic 
habitats, Coasts, Turbidity, Dredging, Navigable 
waters. 

Identifiers: *Brazos Island Harbor (Tex), *En- 
vironmental impact statement. 


The completion of a federal project for Brazos 
Island Harbor, Texas, which would provide deep- 
draft navigation from the Gulf of Mexico to the 
Brownsville, Texas area, is described. Remaining 
work includes widening of the channel, deepening 
of a turning basin, and extension of a jetty into the 
Gulf. A detailed description of the environmental 
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setting without the project is set forth. The en- 
vironmental impact of the project includes: (1) im- 
proved water circulation in the upper basins, (2) 
temporary turbidity from hydraulic pipeline 
dredging, (3) improved operating efficiency of 
large vessels in the harbor, and (4) improved sport 
fishing from the jetty. Unavoidable adverse ef- 
fects include loss of 45 acres of lowland, displace- 
ment of benthic organisms in the construction 
area, and disturbance of wildlife in spoil areas. 
The long-term result of the project is expected to 
be the development and expansion of navigation- 
dependent activities, with resultant economic 
benefit to the region. The only alternative would 
be to forego remaining improvements. Comments 
of federal and state agencies are set forth. (John- 
son-Florida) 

W72-06068 


CONNEAUT HARBOR, OHIO (DRAFT EN- 
VIRONMENTAL IMPACT STATEMENT). 
Army Engineer District, Buffalo, N.Y. 


Available from the National Technical Informa- 
tion Service as PB-200 930-D, $3.00 in paper copy, 
$0.95 in microfiche. May 1971.7 p, 1 map. 


Descriptors: *Ohio, *Breakwater, *Dikes, *En- 
vironmental effects, Federal government, Naviga- 
tion, Legislation, Legal aspects, State govern- 
ments, Fishing, Recreation, Turbidity, Dredging, 
Public benefits, Boat-launching ramps, Boating, 
Channels, Docks. 

Identifiers: *Conneaut Harbor (Ohio), *Environ- 
mental impact statement. 


The project provides for expansion of existing 
navigation facilities to provide a small-boat moor- 
ing area, within the limits of an existing break- 
water system. Public launching ramps and im- 
proved small boat berthing areas are provided for. 
Additionally, it provides for federal construction 
of an inner dike and dredging of entrance and dock 
front channels to provide access to sheltered areas 
as well as recreational fishing. The project should 
have little impact upon the environment: most of 
the adjoining area has already been developed for 
deep draft navigation. There are no significant ad- 
verse environmental effects. The impact of con- 
struction on the aquatic ecosystem would consist 
of temporary turbidity. No change in physical ap- 
pearance will result. The project will not have any 
lasting impact on long-term productivity. A list of 
governmental agencies and environmental groups 
to which the draft statement has been sent is in- 
cluded. There is no other site where a harbor can 
be constructed as economically. To do nothing 
would result in an annual loss of $134,500 in 
benefits. (Shelnut-Florida) 

W72-06069 


CHANNEL MAINTENANCE OF THE WHITE 
RIVER BELOW NEWPORT, ARKANSAS 
(DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT). 

Army Engineer District, Memphis, Tenn. 


Available from the National Technical Informa- 
tion Service as PB-200 932-D, $3.00 in paper copy, 
$0.95 in microfiche. March 1971.6 p, 1 map. 


Descriptors: *Arkansas, *Channel improvement, 
*Dredging, *Environmental effects, Legislation, 
Legal aspects, Monetary benefits, Shoals, Naviga- 
tion, Sand bars, Turbidity, Channels, Dikes, Fish- 
ing. 

Identifiers: *White River, *Environmental impact 
statement. 


The project provides for channel maintenance by 
dredging, snagging, and contraction works, from 
the White River’s mouth for a distance of three 
hundred miles. Its economic impact would be sig- 
nificant, as the project provides low cost water 
transportation for the marketing of agricultural 
products. Shoals must be removed by hydraulic 
dredging in order to facilitate commercial naviga- 
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tion. The dredging causes limited turbidity. There 
are no apparent permanent adverse environmental 
effects due to dredging and spoil disposal methods 
presently used. The only adverse effect of placing 
snags in piles is the possibility of concentrating 
fish and predators in specific locations. One alter- 
native to the project is to build an extensive dike 
system. The other alternative is terminating the 
praject with all commercial benefits and invest- 
ments forfeited. Present methods of channel main- 
tenance appear to be the most economical and 
practical and also present the least adverse en- 
vironmental impact. Comments have been 
requested from specified agencies. (Shelnut- 
Florida) 


W72-06070 


A BILL TO UNIFY AND CONSOLIDATE THE 
RULES FOR NAVIGATION ON THE WATERS 
OF THE UNITED STATES. 


Senate Bill No. 3751, 90th Cong, 2d Sess. (1968). 
51 p, 1 tab. 


Descriptors: *Admiralty, *Navigation, *Regula- 
tion, *Ships, Legal aspects, Federal government, 
Jurisdiction, Legislation, Navigable waters, Law 
of the sea, Radar, Administration, Federal ju- 
risdiction, Safety. 


The ‘United States Nautical Rules’ set forth in this 
bill detail regulations governing navigation upon 
waters of the United States. The first major sec- 
tion sets forth specifications on ship and seaplane 
lights; their shape, size, location, and color. The 
second section deals with sound signals and con- 
duct in restricted visibility through the use of whis- 
tles, foghorns, and bells. Different procedures are 
established for various classes of power, sail, fish- 
ing, and anchored ships. The third section 
establishes steering and sailing rules which control 
when ships meet in any manner involving a risk of 
collision. The fourth section establishes sound 
signals for vessels in sight of one another, for any 
vessel 26 feet or more in length. The fifth section 
sets forth miscellaneous provisions including Rule 
30 which empowers the Secretary of the depart- 
ment in which the Coast Guard is operating to 
establish regulations not inconsistent with these 
rules. Distress signals and recommendations on 
the use of radar as an aid in avoiding collisions are 
also included under the miscellaneous section, as 
well as provisions for civil penalties for violations 
of these rules. (Horwitz-Florida) 

W72-06072 


NATIONAL SCENIC RIVERS ACT OF 1968 (A 
BILL TO PROVIDE FOR A NATIONAL SCENIC 
RIVERS SYSTEM). 

House Bill No. 18260, 90th Cong, 2d Sess. (1968). 
30 p. 


Descriptors: *River systems, *Project planning, 
*Conservation, *Wild rivers, *Scenery, Recrea- 
tion, Legislation, Federal government, State 
governments, Jurisdiction, Administration, 
Rivers, Public health, Land tenure, River beds, 
Environment, Wild Rivers Act. 

Identifiers: *Scenic rivers, *National rivers. 


Under this bill, selected rivers which possess out- 
standingly remarkable scenic, recreational, 
geologic, fish and wildlife, historic, cultural, or 
other similar values, would be preserved in free- 
flowing condition. Such rivers and their immediate 
environments shall be protected for the benefit 
and enjoyment of present and future generations. 
To implement this objective, a National Scenic 
Rivers System shall be established. The initial 
components of the System and methods and stan- 
dards by which additional components may be 
added, are prescribed. Rivers may be made part of 
the System by federal or state legislation. Three 
classifications of rivers are established for the 
System: (1) rivers free of impoundments and inac- 
cessible except by trail; (2) rivers largely primitive 
but accessible in places by roads; and (3) rivers 
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readily accessible by road, which have some 
development and impoundment. The Secretaries 
of Interior and Agriculture are given primary 
operational responsibility. Provisions are set forth 
for regulating the System, with specific instruc- 
tions to provide safeguards against pollution. 
(Horwitz-Florida) 

W72-06073 


WILD AND SCENIC RIVERS ACT (A BILL TO 
RESERVE CERTAIN PUBLIC LANDS FOR A 
NATIONAL WILD AND RIVERS 
SYSTEM, TO PROVIDE A PROCEDURE FOR 
ADDING ADDITIONAL PUBLIC LANDS AND 
OTHER LANDS TO THE SYSTEM). 


House Bill No. 15690, 90th Cong, 2d Sess. (1968). 
25 p. 


Descriptors: *River systems, *Conservation, 
*Project planning, *Wild Rivers Act, *Wild rivers, 
Recreation, Rivers, Legislation, Federal govern- 
ment, State governments, Jurisdiction, Legal 
aspects, Administration, Regulation, Water pollu- 
tion control, Water policy, Environment, Land 
tenure, Public rights, Easements, Scenic ease- 
ments, Public lands. 

Identifiers: *National rivers, *Scenic rivers. 


The National Wild and Scenic River System would 
be created to preserve, develop, reclaim, and 
make accessible selected parts of the Nation’s 
diminishing resource of free flowing rivers. The 
system would be composed of three segments: (1) 
national wild river areas, (2) national scenic river 
areas, (3) state and locally administered wild or 
scenic river areas designated by the Secretary of 
Interior as part of the System. Several rivers are 
herein designated as part of the System. Others are 
listed for potential inclusion. The Secretary of In- 
terior and the Secretary of Agriculture are given 
the responsibility of administering the System. 
Provisions are established for purchase of land 
along rivers, and the Secretary is given authority 
to promulgate rules to prevent pollution. A Na- 
tional Wild and Scenic Rivers Review Board is 
established to review and furnish reports to Con- 
gress concerning the System. (Horwitz-Florida) 
W72-06074 


WATERS: RIGHTS IN RESPECT OF CHANGES 
BY ACCRETION OR RELICTION DUE TO AR- 
TIFICIAL CONDITIONS. 


American Law Reports, Annotated, Vol. 134, p 
467-474, 1941. 


Descriptors: *Accretion, *Riparian rights, *Boun- 
dary disputes, Legal aspects, Judicial decisions, 
State governments, Jurisdiction, Banks, Owner- 
ship of beds, Remedies, Riparian land, Bank ero- 
sion, Boundaries (Property), Water rights, Ac- 
celerated erosion, Alluvium, Deposition (Sedi- 
ments), Sediment distribution. 

Identifiers: *Reliction, Alluvion. 


A riparian owner is generally not precluded from 
acquiring land by accretion or reliction, not- 
withstanding that the accumulation is brought 
about partly by artificial obstructions erected by 
third persons. Accretion is an increase of real 
estate by the gradual deposit by water of solid 
material or sediment, so as to cause that which 
was before covered by water to become dry land. 
The term alluvion is applied to the deposit itself. 
Accretion denotes the act. Reliction is land made 
by the withdrawal of waters which previously 
covered the land. The general theory allowing a 
riparian to claim such land is that since his riparian 
rights cannot be destroyed by the state or another 
individual, artificial structures which cause 
deposits between old and new banks should not 
divest the riparian of his rights. A riparian cannot, 
however, claim land added by accretion or relic- 
tion from artificial conditions created by himself 
or in concert with another. Numerous cases are 
cited and evaluated. (Horwitz-Florida) 

W72-06075 
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LIABILITY FOR DAMAGES INCIDENT TO 
THE MOVING OF SOIL BY HYDRAULIC 
METHODS OR SLUICING. 


American Law Reports, Annotated, Vol. 48, p 
129-131, 1927. 


Descriptors: *Mine wastes, *Water pollution 
sources, *Remedies, *Hydraulic mining, *Hydrau- 
lic mining water, Mining, Public rights, Legal 
aspects, Damages, Judicial decisions, Industrial 
wastes, Water pollution, Water pollution effects, 
Water policy, Riparian rights, Land tenure, Prior 
appropriation. 


A miner has no right to allow water containing 
debris and tailings to run into a stream to the injury 
of mining, agricultural, or domestic rights of those 
below, or upon another’s property. Moreover, 
such a right cannot be acquired by custom. Such a 
custom would be in contravention of the principle 
that customs must not be inconsistent with the 
development of other mining operations. Even in 
areas where use of streams as outlets for mining 
debris has prevailed as a custom, the practice may 
be curtailed; a legitimate business founded on 
local custom may grow into a force to threaten the 
safety of the people, and destruction to public and 
private rights. Some deterioration in water quality 
is recognized as necessary in mining operations 
and is allowed within reasonable limits. (Horwitz- 
Florida) 

W72-06076 


LIABILITY OF ONE WHO DIVERTS STREAM 
INTO NEW CHANNEL FOR OVERFLOW. 
American Law Reports, Annotated, Vol. 12, p 
187-192, 1921. 


Descriptors: *Artificial watercourses, *Flood 
damage, *Diversion structures, Floods, Channel 
flow, Natural flow, Legal aspects, Judicial deci- 
sions, State governments, Damages, Remedies, 
Natural streams, Construction, Canal design, 
Diversion, Alteration of flow, Ditches, Routing, 
Conduits, Diversion tunnels. 

Identifiers: England. 


One cannot be held liable for overflow from an ar- 
tificial channel into which a natural stream has 
been diverted if the new channel affords equal or 
better means for the carrying off of flood waters 
and brings no more water over another’s land than 
would have normally flowed thereon. It is well set- 
tled, however, that liability arises where the over- 
flow is the result of a diversion from a natural to 
an artificial channel. There is some diversity of 
opinion as to the extent of necessary precautions. 
Under the English view, one must construct a 
channel of equal capacity with the old or natural 
channel. Other courts apply a more liberal stan- 
dard which merely requires that the artificial chan- 
nel be constructed so that it will carry all waters 
that might reasonably be expected or anticipated. 
This view does not require the anticipation of 
unusual floods. Miscellaneous defenses to the con- 
struction of an insufficient artificial channel are 
discussed. (Horwitz-Florida) 

W72-06077 


MAY ACTS OF INDEPENDENT TORT- 
-FEASORS, EACH OF WHICH ALONE CAUSES 
OR TENDS TO PRODUCE SOME DAMAGE, BE 
COMBINED TO CREATE A JOINT LIABILITY: 
(C) WATERS. 


American Law Reports, Annotated, Vol. 91, p 
763-765, 1934. 


Descriptors: *Damages, *Remedies, *Adjudica- 
tion procedure, *Pollution abatement, Legal 
aspects, Riparian rights, Water rights, Land use, 
Judicial decisions, Water law, Water pollution ef- 
fects, Water policy, Water pollution, Industrial 
wastes, Oklahoma. 


Generally, in cases of pollution or flooding by 
various independent proprietors there is no joint 


liability. When pollutors have acted independently 
of each other, and there has been no common 
design or concert of action, each tort feasor is 
responsible only for the specific contribution to 
the pollution and resulting damages and not for 
damages from independent acts of others con- 
tributing thereto. There are, however, a few cases 
favoring joint liability. These cases stress the 
knowledge of all tort feasors of the independent 
acts that create the resulting pollution and the con- 
tinuation of such independent acts with such 
knowledge. To make tort feasors jointly liable 
there must be some sort of community in the 
wrongdoing, and the injury must be in some way 
due to their joint work, but it is not necessary that 
they be acting together or in concert, if their con- 
curring wrongful acts occasion the injury. For ex- 
ample, an Oklahoma court has held that separate 
acts of negligence by several corporations which 
allowed crude oil to pollute a creek, which caused 
a single injury, results in joint and several liability. 
(See also W72-06079 and W72-06080) (Horwitz- 
Florida) 

W72-06078 


MAY ACTS OF INDEPENDENT TORT- 
-FEASORS, EACH OF WHICH ALONE CAUSES 
OR TENDS TO PRODUCE SOME DAMAGE, BE 
COMBINED TO CREATE A JOINT LIABILITY: 
(C) WATERS. 

American Law Reports, Annotated, Vol 35, p 412, 
1925. 


Descriptors: *Water pollution sources, 
*Remedies, *State governments, *Damages, Legal 
aspects, Water pollution, Judicial decisions, Water 
pollution effects, Rivers, Public rights, Riparian 
rights, Tennessee, Kentucky, Indiana, Oklahoma, 
North Dakota. 


Generally, where two or more persons pollute a 
stream at different times and places they cannot be 
held jointly liable for the resulting damage. Pollu- 
tion from other sources is not, however, any 
defense or any excuse for a party to add thereto, 
nor would it prevent recovery. An early Tennessee 
case held that the burden of proof is on the defen- 
dant to show what proportion of the damage 
sustained from pollution was produced by others. 
The difficulty of separating the injury done by 
each polluter furnishes no reason for holding that 
one tort feasor is liable for acts of others with 
whom he is not acting in concert. The burden of 
proving causation of harm, however, remains with 
the plaintiff. Cases from Kentucky, Indiana, 
Oklahoma, Tennessee, and North Dakota are cited 
in this update of a prior annotation. (See also W72- 
06078 and W72-06080) (Horwitz-Florida) 
W72-06079 


MAY ACTS OF INDEPENDENT TORT- 
-FEASORS, EACH OF WHICH ALONE CAUSES 
OR TENDS TO PRODUCE SOME DAMAGE, BE 
COMBINED TO CREATE A JOINT LIABILITY: 
(C) WATERS. 

American Law Reports, Annotated, Vol 9, p 947- 
952, 1920. 


Descriptors: *Damages, *Water pollution effects, 
*Legal aspects, *Remedies, *Adjudication 
procedure, Water pollution sources, State govern- 
ments, Jurisdiction, Pollution abatement, Judicial 
decisions, Local governments, Public rights, 
Watercourses (Legal). 


Generally, the pollution, diversion, obstruction, or 
flooding of a stream by various independent 
proprietors results in separate liability and joint 
liability will not be imposed. One who pollutes a 
watercourse is liable in damages only for his own 
acts, not for those of others contributing to the in- 
jury. If others have contributed, the pollution 
caused by the defendant must be separated by the 
best proof the case affords. Damages must be 
ascertained solely upon proof of individual ac- 
tions. Damages may not be based upon the total in- 
jury caused by independent third parties. This rule 
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applies even if it is difficult or impracticable to 
separate the injury. A few jurisdictions favor joint 
liability. Such cases, however, are limited to spe- 
cial circumstances. A few jurisdictions allow joint 
liability when separate acts of pollution constitute 
a public nuisance or for the concurrent actions of a 
municipality and third parties. (See also W72- 
06078 and W72-06079) (Horwitz-Florida) 
W72-06080 


TRANSFER OF RIPARIAN RIGHT TO 
WATER TO NONRIPARIAN LAND. 
American Law Reports, Annotated, Vol 54, p 
1411-1413, 1928, 


USE 


Descriptors: *Riparian rights, *Reasonable use, 
*Diversion, *Riparian waters, Appropriation, 
Riparian land, Legal aspects, Judicial decisions, 
Water rights, Beneficial use, Priorities, Alteration 
of flow, Civil law, Natural use, Remedies, Rela- 
tive rights, Withdrawal, Contracts, Severance, 
Texas. 

Identifiers: Common law rule. 


The common law doctrine is that a riparian owner 
cannot rightfully divert to nonriparian lands water 
which he has a right to use on riparian lands. In ap- 
plication, however, this general principle has been 
subject to exceptions. A riparian owner has been 
held entitled to enjoin diversions of riparian water 
for sale to nonriparian owners, to the extent that 
such water is used in excess of the amount which 
defendant water company acquired by right of ad- 
verse user. A Texas case held a riparian owner's 
use of water on nonriparian land proper as long as 
the water supply was abundant and no injury 
resulted to lower proprietors. Another Texas case 
held that a riparian cannot, as against an inferior 
riparian, confer upon another the right to divert 
water to nonriparian lands. As against himself or 
his grantee, however, a riparian may contract for 
diversion to nonriparian lands. A contract provid- 
ing for such diversion, however, will not affect the 
right of an inferior riparian. The ‘watershed rule’ 
and the ‘source of title test’ are only collaterally 
referred to in this update of a prior annotation. 
(Horwitz-Florida) 

W72-06081 


POLLUTION CONTROL: PROBLEMS AND 
SOLUTIONS, 
Congress, Washington, 
Washington, D. C. 

L. H. Hamilton. 
Congressional Record, Vol 117, No 151, H9449- 
9453 (daily ed.) October 12, 1971.5 p. 


D. C.; and House, 


Descriptors: *Water pollution control, *Political 
aspects, *Project planning, *Taxes, *Pollution 
abatement, Legal aspects, Social aspects, Legisla- 
tion, Federal government, State governments, Ju- 
risdiction, Air pollution, Water pollution, Govern- 
ment finance, Financing, Loans, Participating 
funds, Grants, Water pollution sources. 


The present environmental crisis cannot be 
resolved by short-term panaceas or simplistic solu- 
tions. To change our role from polluters to preser- 
vers of the environment, we must make technolog- 
ical changes in the way we produce, use, and 
dispose of goods. Moreover, we must modify our 
attitudes toward such underlying problems as 
population growth, resource consumption, and 
economic expansion and development. There are 
four basic approaches to combat pollution: (1) 
public education on pollution problems and solu- 
tions; (2) direct governmental regulation; (3) sub- 
sidized private industrial pollution control through 
federal grants, loans, and tax credits; and (4) 
economic incentives achieved through levying a 
tax on discharges. Present methods of controlling 
air and water pollution are considered, and 
proposals are made for incorporating existing con- 
trol methods into an effective antipollution 
system. Economic incentives are favored because 
they provide a direct incentive to reduce pollution. 
(Horwitz-Florida) 

W72-06082 
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WETLANDS LEGISLATION, 

Congress, Washington, D. C.; and Senate, 
Washington, D.C. 

W. B. Spong, Jr. 

Congressional Record, Vol 117, No 160, E 11348- 
11349 (daily ed.) October 27, 1971. 2 p. 


Descriptors: *Wetlands, *Water pollution control, 
*Pollution abatement, ‘Estuaries, *Grants, 
*Estuarine environment, Conservation, Legal 
aspects, Legislation, Water pollution sources, 
Water pollution effects, Bays, Environmental ef- 
fects, Social aspects, Project planning, *Ches- 
apeake Bay. 


Pollution of the Chesapeake Bay is an extensive 
problem which has received greater attention as 
awareness of the environmental crisis increases. 
State and federal action is needed to preserve the 
entire Bay as a system. Industrial and domestic 
pollution must be brought under control to protect 
the Bay’s wetlands. As the major food source and 
habitat of an enormous variety of birds, fish, and 
other wildlife, wetlands are especially important. 
Senator Spong is supporting a bill which provides 
for federal grants to assist states in developing 
management programs for the land and water 
resources of coastal and estuarine zones. Funds 
would also be provided to state and local govern- 
ments for administering coastal management pro- 
grams. The legislation also authorizes grants of up 
to 50% of the costs of acquiring, developing, and 
managing estuarine sanctuaries. In order to effec- 
tively fight pollution over the long run, a before- 
the-fact determination of the environmental ef- 
fects of all new goods and activities must be imple- 
mented. (Johnson-Florida) 

W72-06083 


MASON V. CITY OF BLUEFIELD (LIABILITY 
OF CITY AND STREET CAR COMPANY FOR 
DIVERTING SURFACE WATER ONTO 
PRIVATE LOT). 

141 S.E. 782-784 (W. Va. 1928). 


Descriptors: *West Virginia, *Cities, *Railroads, 
*Storm runoff, *Flood damages, Surface runoff, 
Drainage, Roads, Surface waters, Floods, Rain 
water, Surface drainage, Water injury, Damages, 
Legal aspects, Judicial decisions, Storms, Ur- 
banization. 


Plaintiff homeowner sued defendants city and 
power company for flood damages. Defendant 
power company operated a street car line in front 
of plaintiff's home. Defendant city planned to 
pave the street, and directed the power company 
to raise its track to a higher level. Although the 
street car tracks were raised before plaintiff's inju- 
ry, defendant city had not yet paved the street. 
Following a heavy rain, water from other areas ran 
along the raised track and flowed onto plaintiff's 
lot. Despite defendant's allegation that the rain 
was unprecedented, the jury found it was not. De- 
fendant city also contended it was not liable 
because the injury was caused by surface waters. 
It was also contended that plaintiff was negligent 
in failing to remove his goods to prevent water 
damage. The West Virginia Supreme Court of Ap- 
peals stated that a city cannot collect surface 
water and discharge it in a mass with impunity. 
The court held that a proper instruction had been 
given on plaintiff's duty to mitigate damages. De- 
fendant city’s attempt to place all liability on the 
power company failed. The court held that the 
company was not negligent and that verdict should 
have been directed for the power company. 
Judgment against defendant city was affirmed. 
(Hart-Florida) 

W72-06084 


PEOPLE EX REL. KURTZ V. MEYER (DUTY 
OF DRAINAGE DISTRICT TO MAINTAIN 
BRIDGE OVER ARTIFICIAL DITCH). 

251 Ill. App. 475-480 (1928). 


Descriptors: *Illinois, *Bridges, *Artificial water- 
courses, Ditches, Drainage districts, Drainage, 


WATER RESOURCES PLANNING—Field 06 
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Roads, Highways, Watercourses (Legal), Natural 
streams, Legal aspects, Judicial decisions, Ad- 
ministrative agencies, Cities, Local governments, 
Construction, Bridge construction, Maintenance. 


Plaintiff commissioner of highways brought man- 
damus to compel defendant drainage district com- 
missioners to maintain a bridge. Defendant had 
consjructed an artificial drainage ditch across a 
highway and a bridge of wooden trestles to span 
the ditch. In time the trestles rotted and the public 
could no longer use the highway. Plaintiff con- 
tended defendant was obligated to maintain the 
bridge. Defendant contended that plaintiff should 
maintain the bridge. Plaintiff conceded an obliga- 
tion to maintain bridges over natural watercour- 
ses, but not over artificial watercourses. The Il- 
linois appellate court found no discernable distinc- 
tion between bridges constructed over natural and 
artificial watercourses and held that plaintiff must 
maintain the bridge in question. The judgment 
awarding writ of mandamus against defendant was 
reversed. (Hart-Florida) 

W72-06085 


AN ACT REQUIRING THAT INSTRUMENTS 
CONTAINING INFORMATION ABOUT CER- 
TAIN CONTRACTS OF SEWER IMPROVE- 
MENT DISTRICTS BE RECORDED; SPECIFY- 
ING THE EFFECT OF FAILURE TO RECORD; 
AND FOR OTHER PURPOSES. 

Act 304, Acts of Arkansas, p 936-937 (1969). 2 p. 


Descriptors: *Arkansas, *Sewage districts, *Third 
party effects, *Logging (Recordation), Real pro- 
perty, Sewerage, Pipelines, Conduits, Sewage, 
Legislation, Legal aspects, State governments, 
Sewers, Relative rights, Contracts, Constraints, 


Land tenure, Administration, Administrative 
agencies. 
Sewer improvement districts contracting to 


furnish sewer service beyond district boundaries 
must record an instrument denoting such service. 
Such instrument shall be recorded in the county 
wherein the land is located and shall contain the 
following information: (1) a description of lands 
subject to the contract, (2) a summary of contrac- 
tual provisions, and (3) other pertinent informa- 
tion. Absent recordation, a subsequent purchaser, 
without notice, of any portion of the land covered 
by the contract, shall have the right to connect im- 
provements into the district’s sewer lines without 
charge. (Earl-Florida) 

W72-06086 


GEOTHERMAL STEAM ACT OF 1965 (A BILL 
TO AUTHORIZE THE SECRETARY OF THE 
INTERIOR TO MAKE DISPOSITION OF 
GEOTHERMAL STEAM AND ASSOCIATED 
GEOTHERMAL RESOURCES). 

Senate Bill 1674, 89th Cong, Ist Sess. (1965). 11 p. 


Descriptors: *Steam, *Leases, *Federal reserva- 
tions, *Administrative agencies, *Public lands, 
State jurisdiction, Exploitation, Rent, Royalties, 
Payment, Legislation, Legal aspects, Natural 
resources, Federal government. 
Identifiers: “Geothermal steam. 


The Secretary of the Interior would be authorized 
under this Bill to lease geothermal steam in lands 
administered by him, and in any national forest. 
Geothermal steam includes all fluid products of 
geothermal processes, excluding petroleum 
products and helium. If the lands were acquired by 
another agency, leases may only be made with its 
consent. All leases must be issued to citizens or 
corporations of the United States. The Act permits 
coexistence with other leases. Where other 
products occur incidentally with geothermal 
steam, substantial beneficial use is required. 
Leases are for a primary term of 15 years, subject 
to extension. Geothermal leases may be converted 
to mineral leases. Lease areas may encompass 
between one and four sections. The Secretary is 
authorized to promulgate comprehensive regula- 


tions to effectuate the Act. Leases will be granted 
to the first qualified bidder; competitive bidding 
will not be used. Lessees must pay royalties of 
10% of steam value and 5% of mineral value, in ad- 
dition to rent. The Act will not alter the water laws 
of any state. (Hart-Florida) 

W72-06087 


COUNTY DITCH DIST. V. EAST SIDE DIST. 
(DUTY OF DRAINAGE DISTRICT TO MAIN- 
TAIN DITCH). 


245 Ill. App. 367-376 (1925). 


Descriptors: “Illinois, *Ditches, *Drainage dis- 
tricts, *Contracts, *Maintenance, Taxes, Legal 
aspects, Judicial decisions, Administrative agen- 
cies, Drainage practices, Drainage systems, Ju- 
risdiction. 


Plaintiff drainage district sought a mandatory in- 
junction to compel defendant drainage district to 
maintain its drainage ditch. The respective ju- 
risdictions of plaintiff and defendant overlapped. 
When the organization of plaintiff district was 
proposed, defendant constructed a ditch of mutual 
benefit to both districts. Plaintiff contended that 
defendant was bound to maintain the ditch 
because taxes were levied against lands within 
both districts for that purpose. The Illinois appel- 
late court noted that the benefit from cleaning the 
ditch would inure to plaintiff’s district, while the 
entirety of defendant’s district would be taxed and 
receive only a small portion of the benefits. 
Hence, it was held that plaintiff could only compel 
maintenance of the ditch if it had a specific con- 
tract to that effect. No allegation of contract was 
found in the pleadings. Plaintiff's argument that 
defendant was estopped by its construction of the 
ditch was rejected by the court. There being no 
contract, the court held plaintiff could not obtain 
an injunction. (Hart-Florida) 

W72-06088 


PEOPLE EX REL. ROAD DIST. V. CACHE 
RIVER DRAINAGE DIST. (DUTY TO MAIN- 
TAIN BRIDGES). 

251 Ill. App. 405-413 (1929). 


Descriptors: *Illinois, *Bridges, *Drainage dis- 
tricts, *Watercourses (Legal), *Maintenance, 
Ditches, Drainage, Roads, Railroads, Artificial 
watercourses, Legal aspects, Judicial decisions, 
Highways, Natural streams, Administrative agen- 
cies, Maintenance costs, Contracts, Legislation. 


Plaintiff state brought mandamus against defen- 
dant drainage district to compel repair of a bridge 
across a drainage ditch. A railroad had constructed 
the ditch to furnish a shorter outlet for a pond and 
slough. Defendant subsequently took over the 
ditch and enlarged it. The ditch served as the natu- 
ral outlet for 20 years prior to the suit. In enlarging 
the ditch, defendant replaced an old bridge with a 
new one which fell into disrepair. Plaintiff con- 
tended that defendant was obligated to maintain 
the bridge. The Illinois appellate court ruled that 
where a drainage district must remove a bridge in 
the construction of a drainage ditch along a natural 
watercourse, the district has no obligation beyond 
the construction of a new bridge and restoration of 
the highway. Defendant was held to have no duty 
of future care and upkeep of the bridge because 
the ditch at issue was a natural depression, chan- 
nel or watercourse, within the meaning of an II- 
linois statute. Therefore, the duty of upkeep rested 
upon highway authorities. Denial of plaintiff's 
petition of mandamus was affirmed. (Hart- 
Florida) 

W72-06089 


NATIONAL LAKES PRESERVATION ACT OF 
1967 (A BILL TO PRESERVE, PROTECT, 
DEVELOP, RESTORE, AND MAKE ACCESSI- 
BLE THE LAKE AREAS OF THE NATION BY 
ESTABLISHING A NATIONAL LAKE AREAS 








Field O6—WATER RESOURCES PLANNING 
Group 6E—Water Law and Institutions 


SYSTEM AND AUTHORIZING PROGRAMS OF 
LAKE AND LAKE AREAS RESEARCH, AND 
FOR OTHER PURPOSES). 

Senate Bill No 2001, 90th Cong, Ist Sess. (1967). 
13 p. 


Descriptors: *Lakes, *Water resources develop- 
ment, *Preservation, *Research and development, 
*Water pollution control, *Grants, Conservation, 
Project planning, Federal government, State 
governments, Local governments, Jurisdiction, 
Water pollution, Recreation, Administration, 
Legislation, Administrative agencies, Public 
health, Legal aspects. 


To protect the Nation’s lakes from pollution and to 
preserve, develop, and restore these lakes, this bill 
would establish the National Lake Areas System. 
The System is to be composed of both federally 
administered lake areas and lake areas ad- 
ministered by states and local governments, when 
designated as part of the System with the approval 
of the Secretary of the Interior. The Secretary, in 
consultation with the states and other federal 
agencies, shall conduct a nationwide study of lake 
areas for the purpose of identifying areas which 
should be included in the System. Recommenda- 
tions shall be submitted to the President designat- 
ing areas the Secretary deems appropriate for in- 
clusion. An advisory committee shall be 
established by the Secretary to consider each lake 
area proposed for inclusion. The Secretary shall 
support, assist, and encourage programs of lake 
and lake area research, investigation, and experi- 
mentation. The Secretary is empowered to 
authorize grants to institutions of higher education 
for purposes of research and training related to 
such purposes. (Horwitz-Florida) 

W72-06090 


CLEAN WATERS ACT OF 1966 (A BILL TO 
AMEND THE FEDERAL WATER POLLUTION 
CONTROL ACT IN ORDER TO IMPROVE THE 
PROGRAMS UNDER SUCH ACT). 

House Bill No 15106, 89th Cong, 2d Sess. (1966). 
34 p. 


Descriptors: *Treatment facilities, *Sewage 
disposal, *Water pollution control, *Federal 
government, *Grants, United States, Water pollu- 
tion, State governments, Local governments, Ci- 
ties, Financing, Legislation, Legal aspects, Public 
health, Administrative agencies, Administration, 
Interstate compacts, Standards, Water quality 
control, Planning, Pollution abatement, Navigable 
waters, Sewage treatment. 

Identifiers: *Water Pollution Control Act. 


Under the terms of this bill, the Secretary of 
Health, Education, and Welfare shall encourage 
intermunicipal and interstate cooperation for the 
prevention and control of water pollution and the 
enactment of uniform state and municipal laws. 
He may also request any state or interstate agency 
to investigate specific water pollution problems. 
The Secretary may request federal departments to 
use treatment facilities for testing new methods 
and equipment for water pollution control. He is 
authorized to make grants to any public agency or 
private group to assist in developing improved 
methods of controlling sewage discharge or ad- 
vanced sewage collection and treatment. The 
Secretary shall encourage state and interstate 
adoption of water quality standards and enforce- 
ment plans. Additional requirements are specified. 
Grants with enumerated limitations are authorized 
for the construction of sewage collection and 
treatment systems. The bill also provides for the 
permanent abatement and prevention of sewage 
discharge into interstate or navigable waters, when 
water quality falls below established water quality 
standards. (Shelnut-Florida) 

W72-06091 


PERMITS FOR WORK IN NAVIGABLE 
WATERS. 


Corps of Engineers, Washington, D.C. 


1968. 21 P, 5 FIG, 1 MAP. 


Descriptors: *Permits, *Navigable waters, 
2 ing, *Dam construction, *Dikes, *Piers, 
United States, Structures, Environmental en- 
gineering, Federal government, State govern- 
ments, Legal aspects, Jurisdiction, Administrative 
agencies, Regulation, Third party effects, Rivers 
and Harbors Act, Standards, Water resources 
development, Water pollution sources, Legisla- 
tion, Navigation. 

Identifiers: *Corps of Engineers. 


Encompassing such structures or activities as 
dams, dikes, piers and dredging, this pamphlet is 
designed as an aid in applying for authority to per- 
form work or place structures in or across naviga- 
ble waters of the United States. The organization 
of the Corps of Engineers, its jurisdiction, and the 
requirements of federal law for work in navigable 
waters are briefly described. In general, no permit 
will be issued by the Corps if state or local authori- 
ties do not consent. A permit may be issued even 
though the work will reasonably result in adverse 
effects upon adjacent properties. The permittee, 
however, will not be relieved of liability for 
resultant damage. The Corps will consult with the 
appropriate state and federal agencies about water 
pollution problems associated with dredging pro- 
jects and will impose any conditions needed to 
prevent water pollution. In addition to general pol- 
icies on the issuance of permits, procedures for 
notice to interested parties and for public hearings, 
permit application requirements, including 
requirements of accompanying maps and plans, 
and procedures for permit revision, cancellation, 
transfer, and other conditions are described. Sam- 
ple forms and pertinent addresses are provided. 
(Johnson-Florida) 

W72-06092 


PUBLIC RIGHTS IN NAVIGABLE STATE 
WATERS--SOME STATUTORY APPROACHES, 
Michigan State Univ., East Lansing. Dept. of 
Resource Development. 

L. L. Leighty. 

Land and Water Law Review, Vol 6, No 2, p 459- 
490, 1971. 141 ref. 


Descriptors: ‘*Public rights, *Water rights, 
*Navigable waters, *Recreation, Legal aspects, 
Water law, Competing uses, Economics, Land 
tenure, Regulation, Riparian rights, Water alloca- 
tion (Policy), Legislation, Water resources 
development, Non-navigable waters, Ownership 
of beds, State governments, Great ponds, Lakes, 
Streams, Relative rights. 


State statutory approaches to creating dimensions 
for public legal rights in navigable waters are 
described. State sovereignty implies that each 
state has plenary authority to regulate and control 
its internal natural resources, but it has not been 
settled as to how far a state may go before its exer- 
cise of authority amounts to an unconstitutional 
taking of property. Most states have chosen to 
limit their powers to waters considered 
‘navigable’. Definitions of navigability, however, 
have not produced any significant degrees of cer- 
tainty. Many attempted definitions of navigability, 
ranging from floating a log six inches in diameter 
to floating a steamboat, are set forth. Several 
states have concentrated on enumerating public 
rights in all waters, rather than only navigable 
waters. Balancing public and private interests in 
water rights is essential. A return to more collec- 
tive recreational ‘ownership’ and use of lakes and 
streams is in order. The constitutional challenges 
do not appear significant. Alternative bases for 
state action to accomplish this goal are set forth. 
Strong lobbying groups may dictate that the 
navigability touchstone remain, but a direct 
legislative approach is most effective. A suggested 
constitutional mandate and a model statute are set 
forth. (Johnson-Florida) 

W72-06093 


THE ROLE OF FEDERAL LEGISLATION. 
Water Well Journal, Vol 24, No 7, p 55-57, July 
1970. 


Descriptors: *Water wells, *Regulation, *Ground- 
water, *Federal government, *Water sources, 
*Water works, Legislation, State governments, 
Jurisdiction, Legal aspects, Conservation, Water 
resources development, Administrative agencies, 
Financing, Water pollution, Water demand, Water 
supply, Municipal water. 


Federal agencies have concentrated on four focal 
points in relation to groundwater resources in the 
last decade. Three attempts were aimed at solving 
groundwater problems by virtually outlawing its 
use: (1) a Federal Housing Administration’s ruling, 
in 1960, required F.H.A. subdivisions to utilize 
water from public or community systems; (2) the 
U. S. Public Health Service proposed a model law 
that would limit or prohibit individual wells; and 
(3) the Farmers Home Administration’s program 
to finance rural water districts resulted in the 
discouragement of private groundwater systems. 
The fourth area of federal activity, the National 
Environmental Policy Act of 1969, failed to recog- 
nize the importance of groundwater. Each of these 
areas of federal activity is considered in relation to 
the water well industry. (Horwitz-Florida) 
W72-06094 


SUBTERRANEAN AND PERCOLATING 
WATERS; SPRINGS; WELLS, 
J. P. Massie. 


American Law Reports, Annotated, Vol 109, p 
395-422, 1937. 


Descriptors: ‘*Percolating water, *Overlying 
proprietor, *Underground streams, *Reasonable 
use, Legal aspects, Water law, Competing uses, 
Judicial decisions, Prior appropriation, Water allo- 
cation (Policy), Water rights, Third party effects, 
Water utilization, Groundwater, Currents (Water), 
Wells, Water pollution, Regulation, Springs, Sub- 
surface waters, Intermittent streams, Relative 


rights. 


There are two classes of subterranean waters, per- 
colating and subterranean streams. There is a pre- 
sumption that subterranean water is percolating. 
Annotated cases apply both common law and 
reasonable use rules in determining rights in per- 
colating water. Under the common law rule, a lan- 
downer can use percolating water under his land in 
any manner that he desires and can even sell it to 
another. The reasonable use rule restricts a lan- 
downer to reasonable and beneficial use for some 
purpose connected with occupation and enjoy- 
ment. Also considered are the interrelationships 
between percolating water and mining operations, 
pollution, appropriation, and statutory regulation. 
Pollution and appropriation of subterranean 
streams and proof of the existence of subterranean 
streams are discussed. The general rights of an in- 
dividual in springs and wells and the appropriation 
and pollution of such springs and wells are also 
considered. Special consideration is given to war- 
ranties and agreements contained in contracts to 
dig wells. Numerous cases are cited and evaluated 
in this update of a prior annotation. (Johnson- 
Florida) 

W72-06095 


ESTOPPEL OF ONE RIPARIAN OWNER TO 
COMPLAIN OF DIVERSION OF WATER BY 
ANOTHER RIPARIAN OWNER. 

American Law Reports, Annotated, Vol 74, p 
1129-1139, 1931. 


Descriptors: ‘*Riparian rights, ‘Diversion, 
*Remedies, *Water allocation (Policy), *Riparian 
waters, Public rights, Judicial decisions, Legal 
aspects, Water rights, Damages, Relative rights, 
Water law, Local governments, Competing uses, 
Water control, Riparian land, Reasonable use. 
Identifiers: *Injunctions (Prohibitory), *Laches, 
*Estoppel. 
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A riparian owner is frequently denied injunctive 
relief against diversion of a stream by individuals 
and private corporations. This is generally done on 
grounds of equitable estoppel and laches, arising 
out of the consent or tacit acquiescense of the 
riparian to the erection of expensive improve- 
ments causing the diversion or when the diverting 
operation is necessary, such as canals, dams, and 
mills. Often, however, courts will require more 
than mere passive acceptance while the improve- 
ment is being made. In cases of silence there must 
be not only the right, but also the duty to speak be- 
fore mere silence bars the riparian. When attempt- 
ing to enjoin diversion by a municipality, the 
riparian is often denied relief on the estoppel 
theory, if without objection he permits the 
erection of waterworks. Moreover, the fact that 
the diversion and use is for the ‘public purpose’ of 
supplying the city’ s inhabitants with water, often 
limits the riparian to recovery of money damages. 
Cases from numerous jurisdictions are cited to 
support the analysis. (Horwitz-Florida) 
W72-06096 


INJURY TO ADJOINING OR LOWER RIPARI- 
AN OWNERS BY WASTE FROM OIL WELLS. 


American Law Reports, Annotated, Vol 34, p 263- 
267, 1925. 


Descriptors: *Riparian rights, *Oil fields, *Oil 
wastes, *Remedies, Water pollution sources, 
Legal aspects, State governments, Jurisdiction, 
Damages, Oil industry, Oil, Water pollution, Judi- 
cial decisions, Water pollution effects, Public 
rights, Waste disposal, Saline water intrusion, 
Saline water, Riparian lands, Salinity, Land 
tenure. 

Identifiers: Injunctions (Prohibitory). 


The right to extract petroleum from land does not 
include the right to discharge or permit the escape 
of waste oil or salt water upon the lands of adjoin- 
ing proprietors or into streams to the detriment of 
lower riparian owners. Showing that the pollution 
was the natural consequence of the oil driller’s 
lawful business, or that there was no negligence, is 
no defense. Other cases only go so far as to hold 
that there is a right of action for injuries which are 
preventable at an expense which does not exceed 
the benefit or anticipated profit accruing to the de- 
fendant. The rationale for this rule is that a use 
which inflicts an injury preventable without undue 
expense is an unreasonable use. Damages for per- 
manent injuries may be recovered for the destruc- 
tion of land or its productive power. Courts, how- 
ever, have been reluctant to issue injunctions 
which would prevent the development of oil 
resources. (Horwitz-Florida) 

W72-06097 


POLLUTION OF OYSTER BEDS. 


American Law Reports, Annotated, Vol 3, p 762- 
765, 1919. 


Descriptors: *Oysters, *Sewage disposal, *Com- 
mercial shellfish, *Beds under water, *Municipal 
wastes, Water pollution effects, Legal aspects, Ju- 
dicial decisions, Local governments, State govern- 
ments, Jurisdiction, Pollution, Water pollution, 
D: R dies, Public rights, Water pollu- 
tion sources, Sewage, Ownership of beds, Vir- 
ginia, New York. 

Identifiers: *Public Trust Doctrine, England. 





Recovery for the pollution of oyster beds has been 
the subject of various legal theories. Some ju- 
risdictions allow recovery, while others allow only 
limited recovery or no recovery at all. In Virginia, 
an oyster bed owner licensed by the state may not 
recover from a municipality polluting the waters 
with sewage. The underlying theory denying 
recovery is that tidal, navigable salt waters are 
held in trust by Virginia for the public. Therefore, 
public use for sewage disposal purposes cannot be 
impaired by the leasing of oyster grounds. New 
York allows recovery against a polluting mu- 


WATER RESOURCES PLANNING—Field 06 
Water Law and Institutions—Group 6E 


nicipality on grounds that pollution of the beds is 
an appropriation of property requiring compensa- 
tion. Florida does not allow recovery unless the 
oyster bed owner has received legislative permis- 
sion to use the underwater beds. England allows 
recovery on the theory that a municipal corpora- 
tion has no common law right to create a public 
nuisance. Cases from other jurisdictions are noted. 
(Horwitz-Florida) 

W72-06098 


A CHALLENGE FOR THE PRESIDENT, 
Congress, Washington, D.C.; and House, 
Washington, D.C. 

G. Vander Jagt. 

Congressional Record, Vol. 117, No. 151, E 10721- 
10722 (daily ed.) October 12, 1971.2 p. 


Descriptors: *Political aspects, *Priorities, *Waste 
disposal, *Pollution abatement, Water policy, 
Water pollution control, Federal government, 
Legal aspects, Legislation, Jurisdiction, State 
governments, Local governments, Government 
finance, Waste treatment, Treatment facilities, 
Sewage lagoons, Water pollution treatment, 
Grants, Water quality. 


The Environmental Subcommittee of the Senate 
Public Works Committee recently reported a bill 
proclaiming the first set of clear and sharp priori- 
ties to end pollution of the Nation’s waterways. 
The top priority fixed by the Subcommittee is the 
recycling of pollutants and the reclamation of 
water, including confined and contained land 
disposal of pollutants to avoid pollutant migration. 
Whenever possible human sewage effluent must 
be turned away from present outfalls in rivers and 
lakes, impcunded in treatment ponds for ap- 
propriate periods of time, and released to irrigate 
barren soils as fertilizing spray. A second priority, 
where soil conditions are not conducive to land 
disposal, requires the best available treatment of 
pollutants before discharge into receiving waters. 
To insure the attainment of these priorities, all 
federal funds would be withheld from governmen- 
tal agencies not meeting them by July 1, 1973. 
(Horwitz-Florida) 

W72-06100 


AUTHORIZATION OF FEDERAL WATER PRO- 
JECTS, 

National Water Commission, Arlington, Va. 

For primary bibliographic entry see Field 06B. 
W72-061 11 


ENVIRONMENTAL QUALITY AS GOVERN- 
MENT LARGESS, 

Massachusetts Univ., Boston. 

For primary bibliographic entry see Field 05G. 
W72-06120 


WATER POLLUTION CONTROL LEGISLA- 
TION--1971--PART 2. 

For primary bibliographic entry see Field 05G. 
W72-06208 


WATER POLLUTION CONTROL LEGISLA- 
TION--1971--PART 3. 

For primary bibliographic entry see Field 05G. 
W72-06209 


RIGHT OF RIPARIAN OWNER ON NAVIGA- 
BLE WATER TO ACCESS TO WATER. 


American Law Reports, Annotated, Vol 89, p. 
1156-1159, 1934. 


Descriptors: *Riparian rights, *Eminent domain, 
*Navigation, *Access routes, *Riparian land, 
Legal aspects, Water law, Condemnation, Com- 
peting uses, Economics, Federal government, 
State governments, Judicial decisions, Land 
tenure, Real property, Land use, Banks, Naviga- 
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ble waters, Ownership of beds, Compensation, 
Navigable waters. 
Identifiers: *Navigation servitude. 


Persons owning lands fronting on navigable waters 
are entitled to access to the navigable part of the 
stream from the front of their land. The right does 
not depend on bed ownership. The right of access 
includes the right to make navigation available and 
to make necessary improvements to reach the har- 
bor line. It attaches equally to the whole and every 
part of the shore line. No one may impair enjoy- 
ment by compelling an owner to go upon the land 
at certain points. In England it is well settled that 
the right is a property right that cannot be inter- 
fered with or destroyed without proper compensa- 
tion. However, the great weight of authority in the 
United States holds that compensation is not 
required for interference or destruction caused by 
governmental improvement of navigation. This 
holding does not extend to work performed for 
any public purpose other than improvement of 
navigation. Thus, in the United States compensa- 
tion is generally required for the taking of a per- 
son’s right of access. (Johnson-Florida) 
W72-06210 


SUBTERRANEAN AND 
WATERS; SPRINGS; WELLS. 


PERCOLATING 


American Law Reports, Annotated, Vol. 55, p. 
1385-1566, 1928. 


Descriptors: *Springs, *Wells, *Percolating water, 
*Underground streams, *Water pollution effects, 
*Water utilization, Groundwater, Reasonable use, 
Underflow, Groundwater movement, Prescriptive 
rights, Subsurface flow, Spring waters, Subsur- 
face waters, Water pollution, Competing uses, 
Natural flow doctrine, Riparian rights, Relative 
rights, Judicial decisions, Legal aspects. 


American cases discussing subterranean and per- 
colating waters, springs, and wells are collected 
and annotated. Subterranean waters are generally 
divided into two classes: (1) percolating waters, 
and (2) underground streams. Legal theories sur- 
rounding percolating waters have changed as 
scientists have discovered that groundwater is not 
static. The old English rule allowed a landowner to 
appropriate groundwater with no _ limitations. 
Under the modern American rule, a landowner’s 
right to appropriate percolating water is limited by 
the corresponding right of his neighbor, and ex- 
tends only to a reasonable exercise of such right. 
Various legal qualifications of this right are 
analyzed. Where groundwater is shown to flow in 
a well-defined underwater stream, rules pertaining 
to riparian rights are generally applicable. Pollu- 
ters of both percolating waters and underground 
streams are liable to other landowners adversely 
affected. Legal rules applicable to springs and 
wells are collected and analyzed. Liability for pol- 
lution and the remedies available are detailed. The 
legal theories of springs and wells, closely related 
to subterranean water rights, are examined. (Smil- 
janich-Florida) 

W72-06211 


POLLUTION CONTROL: WHY NOT COST AL- 
LOCATION, 

Drake Univ., Des Moines, Iowa. School of Law. 
For primary bibliographic entry see Field 05G. 
W72-06212 


STATEMENT OF NATHANIEL P. REED (EN- 
VIRONMENTAL CONSEQUENCES OF 
STREAM CHANNELIZATION), 

Department of the Interior, Washington, D.C. 

N. P. Reed. 

Statement of Assistant Secretary of the Interior 
for Fish and Wildlife and Parks, before the House 
Government Operations Subcommittee, June 3, 
1971.10 p. 
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Descriptors: *United States, *Flood protection, 
*Environmental effects, *Stream improvement, 
*Stream stabilization, Federal government, Ad- 
ministrative agencies, Evaluation, Environment, 
Ecology, Balance of nature, Environmental en- 
gineering, Construction, Erosion, Drainage en- 
gineering, Water pollution effects, Turbidity, 
Fishkill, Project planning, Silting, Non-structural 
alternatives, Flood plain zoning, Channel im- 
provement. 

Identifiers: *Stream channelization. 


The widespread utilization of stream channeliza- 
tion is discussed, also the adverse environmental 
effects of channelization, the possibility of pro- 
tecting and enhancing the environment while still 
providing needed flood protection, and the need 
for a moratorium on the funding and construction 
of stream channelization projects. Channelization 
projects usually entail changing the physical shape 
of the stream bed and bank, regulating natural 
stream flow patterns, and impounding or modify- 
ing the flood plain. This results in destruction of 
the habitat of fish and wildlife, which must evacu- 
ate the area or perish. Other effects of channeliza- 
tion include increased turbidity and siltation, in- 
creased downstream flooding, and a loss of 
woodland habitat through right-of-way clearing. A 
redirection of land-use philosophy is necessary to 
reduce the need for flood protection. This could be 
based on flood plain zoning where only uses able 
to withstand temporary floods would be allowed. 
In addition, more priority should be given to 
recommendations made by environmental agen- 
cies about project design. A review of channeliza- 
tion projects directed toward the possibility of 
redesign or deauthorization is recommended. 
(Johnson-Florida) 

W72-06213 


WATERLAW IN ARKANSAS, 

L. E. Mack. 

Industrial Research and Extension Center, College 
of Business Administration, University of Arkan- 
sas, Little Rock, October 1963. 74 p, 157 ref, 1 ap- 
pend. 


Descriptors: *Arkansas, *Water pollution control, 
*Riparian rights, Legislation, Water law, Compet- 
ing uses, Riparian waters, Judicial decisions, 
Water quality control, Regulation, Administration, 
Administrative agencies, Natural flow doctrine, 
Appropriation, Groundwater, Waste disposal, 
Accretion (Legal aspects), Avulsion, Boundaries 
(Property), Legal aspects, State governments. 


A descriptive summary of statutory and case law 
on the development and use of water in Arkansas 
is presented. The relative abundance of water 
resources in Arkansas has limited litigation of 
water rights. Early litigation predominantly con- 
cerned injury to property caused by excessive 
water. Pollution has caused increasing concern 
and litigation, along with rights to available water 
and stream flow maintenance. Courts have ac- 
cepted the riparian doctrine of reasonable use 
which states that a proprietor must use water with 
reasonable regard to rights of others. The legisla- 
ture has also adopted some aspects of the ap- 
propriation doctrine whereby a state agency may 
allocate a fair share of water where there are 
shortages. Although a landowner may fend off 
water that washes on his land, he may not obstruct 
a watercourse or increase natural flow to the un- 
reasonable detriment of another landowner. Water 
pollution law and navigable boundaries are 
analyzed, along with the statutory authority of 
various state agencies. An appendix sets forth Ar- 
kansas statutes relating to water law. (Smiljanich- 
Florida) 

W72-06214 


SIERRA CLUB V. SANITARY WATER BOARD 
(SANITARY BOARD’S POWER TO 
AUTHORIZE STRIP MINING). 

281 A.2d 256-260 (Pa. Commonwealth Ct. 1971). 


Descriptors: *Pennsylvania, *Sedimentation, 
*Mine drainage, *Permits, *Strip mine wastes, In- 
dustrial wastes, Waste disposal, Fishing, Water 
supply, Sediment control, Sediment discharge, 
Administrative agencies, Administration, Water 
pollution, Water pollution control, Remedies, Ju- 
dicial decisions, Legal aspects, Strip mines. 


Plaintiff conservationists appealed from an adjudi- 
cation of defendant Pennsylvania Sanitary Water 
Board which granted a permit to defendant cor- 
poration for the discharge of industrial wastes and 
mine drainage from a proposed bituminous coal 
strip mine. Plaintiffs asserted that the operation 
would cause sedimentation which would degrade 
the fishing quality of a stream and its use for 
domestic water supply purposes. The Common- 
wealth Court of Pennsylvania affirmed the 
Board’s order and held it was not shown that the 
Board's finding, that the operation could be con- 
ducted without pollution, was contrary to the 
weight of evidence, because the Board found that 
defendant corporation had made concerted efforts 
to devise preventive measures against excessive 
silt. The court found that while some silt may be 
useful to a stream, excessive silt is injurious to 
aquatic life. Consequently, the court concluded 
that the best way to deal with the problem is to 
require that preventive safeguards be incorporated 
in any plan where the potential for excessive silta- 
tion exists. (Shelnut-Florida) 

W72-06215 


A BILL TO PRESERVE HUMAN HEALTH AND 
WELFARE: THE MARINE PROTECTION ACT 
OF 1971, 

Congress, Washington, D.C.; 
Washington, D.C. 

T. M. Pelly. 

Congressional Record, Vol. 117, 647-648 (daily 
ed.) February 10, 1971. 


and House, 


Descriptors: *United States, *Waste disposal, 
*Oceans, *Permits, *Water pollution control, 
Legislation, Legal aspects, Damages, Remedies, 
Navigable waters, Water pollution, Water pollu- 
tion sources, Administration, Administrative 
agencies, Federal government, Regulation, Stan- 
dards, Public health. 


The Marine Protection Act of 1971 was introduced 
into Congress to regulate the dumping of materials 
in the oceans, coastal, and other waters. The Act 
resulted from a report, from the Council on En- 
vironmental Quality, which stated that unregu- 
lated dumping endangers human health, welfare, 
the marine environment, ecological systems, and 
economic potentialities. Establishing a federal pol- 
icy of regulating dumping, the Act: (1) authorizes 
the issuance of transportation and dumping per- 
mits by the Administrator of the Environmental 
Protection Agency, (2) provides standards for per- 
mit applications, and (3) governs the nature of per- 
mits. Permits may be issued where the applicant 
indicates that transportation or dumping of the 
material will not unreasonably degrade or en- 
danger human health, the marine environment, or 
economic potentialities. Limited exemptions are 
allowed where the dumping is necessary in an 
emergency to safeguard human life. The Act pro- 
vides for civil penalties, criminal fines, and equita- 
ble relief. The Administrator is empowered to 
issue appropriate regulations and utilize the 
resources of other federal agencies. The Secretary 
of State is directed to seek international action and 
cooperation. (Shelnut-Florida) 

W72-06216 


MARINE PROTECTION, RESEARCH, AND 
SANCTUARIES ACT OF 1971, 
Congress, Washington, D.C.; 
Washington, D.C. 

C. W. Sandman. 

Congressional Record, Vol. 117, 9363-9364 (daily 
ed.) September 9, 1971. 


and House, 
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Descriptors: *United States, “Waste disposal, 
*Permits, *Oceans, “Water pollution control, 
Legislation, Judicial decisions, Legal aspects, 
Water pollution, Water pollution sources, Ad- 
ministration, Administrative agencies, Federal 
government, State governments, Public health. 


Congressman Charles Sandman of New Jersey ex- 
pressed his support for the proposed Marine Pro- 
tection, Research, and Sanctuaries Act of 1971. 
The strongest point in the Act pertains to the is- 
suance of permits before the discharge of wastes. 
Sandman noted two cases where courts enjoined 
the dumping of toxic substances into the ocean 
without sufficient jurisdiction to take such action 
outside the three-mile and twelve-mile limits. This 
problem, however, would be alleviated by the Act. 
The Secretary would not issue a permit for the 
loading of toxic substances. If permits were not is- 
sued, ships would not be loaded. Additionally, the 
Act would have great force and would, for the first 
time, give jurisdiction to federal district courts to 
stop promiscuous dumping at sea. Sandman will 
propose an amendment to allow states to legislate 
in this field. (Shelnut-Florida) 

W72-06217 


TENNESSEE CENT. RY. V. ASKEW (RAIL- 
ROAD’S LIABILITY FOR MAINTAINING IN- 
ADEQUATE CULVERT). 

11 Tenn. App. 406-410, 1930. 


Descriptors: *Tennessee, *Culverts, *Railroads, 
*Storm runoff, *Flood damage, Floods, Embank- 
ments, Streams, Surface runoff, Storms, Rain, 
Rainfall, Water injury, Damages, Adjudication 
procedure, Legal aspects, Prescriptive rights, Sur- 
face waters, Judicial decisions. 


Plaintiff landowner sued defendant railroad to 
recover for flood damages. Plaintiff's tract was 
near a railroad embankment through which a 
stream flowed through a culvert. Following an al- 
most unprecedented rainfall the stream broke 
through the embankment and destroyed plaintiff's 
house. Although the evidence demonstrated that 
the flood was unprecedented, the culvert had been 
washed out several times previously. Defendant 
asserted the damage resulted from an act of God 
for which it was not liable. Plaintiff contended 
previous floods had shown that the culvert was in- 
adequate, and that defendant was obligated to 
maintain a sufficient bridge or culvert. The Ten- 
nessee appellate court held that it is the duty of a 
railroad to provide means to carry off surface 
water and provide a passage large enough to carry 
off extraordinary rainfalls. The court ruled that the 
defendant had the burden of proving a prescriptive 
right to maintain an insufficient culvert and that 
defendant was negl]'gent, although the rainfall at 
issue was unusual. The trial court’s judgment in 
favor of plaintiff was affirmed. (Hart-Florida) 
W72-06218 


GOODALL V. HERBERT AND SON (SAND 
COMPANY’S LIABILITY FOR DREDGING 
SAND BAR BELOW LOW WATER MARK). 

8 Tenn. App. 265-270, 1928. 


Descriptors: *Tennessee, *Sand bars, *Con- 
demnation, *Accretion (Legal aspects), *Low 
water mark, Sands, Dams, United States, Federal 
government, Eminent domain, Design flood, Ad- 
judication procedure, Legal aspects, Judicial deci- 
sions, Riparian rights, Rivers, Navigable rivers, 
Damages. 


Plaintiff riparian landowner sued defendant sand 
company to recover damages for removing sand 
and gravel from a sand bar in a river. Plaintiff's 
deed described his property as to ‘the extreme low 
water mark’. The United States, however, had 
condemned all riparian land below the ‘pool level’ 
for its upriver dam. Plaintiff contended the jury’s 
verdict that the sand bar was below the low water 
mark was unsupported by the evidence. After 
determining that evidence to support the finding 
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existed, the Tennessee appellate court stated that 
‘ordinary low water mark’ is the usual stage of the 
river, not increased by precipitation nor 
diminished by drought. Plaintiff also disputed the 
lower court’s jury charge that plaintiff could not 
recover for sand and gravel taken below the low 
water mark, because the United States had only 
condemned land to pool level, leaving an area for 
which plaintiff was uncompensated. This argu- 
ment was rejected because plaintiff was not enti- 
tled to compensation for mere interference. The 
jury charge that plaintiff could not recover for 
sand taken from accretions above the low water 
mark was also contested. The court held, how- 
ever, that plaintiff could not recover, because the 
government’s condemnation extinguished plain- 
tiff’s right to accretion. (Hart-Florida) 

W72-06219 


PEOPLE EX REL. DRAINAGE COMM’RS. V. 
CHICAGO AND E. ILL. RY. (RAILROAD’S 
DUTY TO MAINTAIN DRAINAGE CULVERT). 
258 111. App. 535-544, 1930. 


Descriptors: ‘Illinois, *Culverts, *Railroads, 
*Drainage practices, *Drainage engineering, Ease- 
ments, Drainage, Ditches, Payment, Obstruction 
to flow, Legal aspects, Judicial decisions, 
Drainage districts, Drainage patterns. 


Plaintiff drainage commissioners sought an injunc- 
tion to compel defendant railroad to remove and 
replace a culvert through its roadbed to the 
drainage ditch. The culvert installed by defendant 
was both too high and too small. Consequently, it 
obstructed plaintiffs’ drainage flow. Defendant 
had agreed to replace the pipe, but claimed that the 
work must be at plaintiffs’ expense. The Illinois 
appellate court ruled that a railroad has a duty to 
construct its roadbeds to subserve to public 
drainage easements and is, therefore, obligated to 
remove inadequate culverts and replace them at its 
own expense. Although defendant contended the 
effort was unnecessary because of a natural water- 
course existed only a short distance away, the 
court stated that the existence of the watercourse 
did not alter its conclusion. Plaintiffs also sought 
to have defendant widen and deepen the water- 
course, but defendant refused because payment 
had not been received. However, the court held 
that defendant must commence the work without 
payment, since ample security had been furnished 
by plaintiffs. (Hart-Florida) 

W72-06220 


FLOOD CONTROL AND BEACH EROSION- 
--FINANCING. 

Public Act No. 14, Connecticut Legislative Ser- 
vice, p 13-14, 1969. 


Descriptors: *Connecticut, *Flood control, 
*Beach erosion, *Financing, Legislation, Cities, 
Water law, Legal aspects, Federal government, 
Local governments, Flood protection, Flood, Ero- 
sion, Erosion control, Beaches, Coasts, Dams, 
Dam construction, Dikes, Channel improvement, 
State governments. 


Connecticut statutes are hereby amended to pro- 
vide that the construction cost or part thereof of a 
system concerning beach erosion and flood con- 
trol, or the local cash contribution required by the 
federal government for such construction, may be 
paid by the issuance of bonds or direct appropria- 
tion. The water resources commission is 
authorized to enter into agreements with the 
federal government and any municipality for con- 
struction of flood control systems, tidal and hur- 
ricane protection systems, and navigation pro- 
jects. The commission may give assurances to the 
federal government that the state will save the 
United States from damages due to construction 
works and pay cash contributions as required ex- 
cept that for tidal and hurricane protection and 
navigation projects, such reimbursement shall be 
not less than fifty percent. (Robinson-Florida) 
W72-06221 


WATER RESOURCES PLANNING—Field 06 
Water Law and Institutions—Group 6E 


A BILL TO AMEND THE WATERSHED PRO- 
TECTION AND FLOOD PREVENTION ACT TO 
PERMIT FEDERAL COST SHARING FOR CER- 
TAIN USES OF WATER STORED IN RESER- 


VOIRS. 
Senate Bill 50, 89th Cong, Ist Sess. 1965. 2 p. 


Descriptors: *Watershed Protect. and Flood Prev. 
Act, *Reservoir construction, *Reservoir storage, 
*Construction costs, *Flood protection, Legisla- 
tion, Federal government, Cost sharing, Cost 
repayment, Reimbursable costs, Reservoir opera- 
tion, Flood control, Non-reimbursable costs, 
Federal project policy, Cost allocation, Water 
storage, Watershed management, Water supply, 
Water utilization, Municipal water, Industrial 
water, Waste treatment, Legal aspects, Water pol- 
lution control. 


The Watershed Protection and Flood Prevention 
Act would be amended to provide that any part of 
reservoir construction or modification costs, in- 
cluding engineering costs, applicable to flood 
prevention shall be carried by the federal govern- 
ment. The federal government would sustain up to 
one-half of water storage costs for anticipated fu- 
ture municipal or industrial water demands and 
streamflow regulation for water quality control 
purposes. It would not, however, bear any portion 
of such costs where water storage or release is 
substituted for adequate waste treatment or con- 
trol. (Earl-Florida) 

W72-06222 


RURAL WATER ACT OF 1965 (A BILL TO 
ASSIST IN THE DEVELOPMENT OF 
ADEQUATE RURAL WATER SYSTEMS). 
Senate Bill 493, 89th Cong, Ist Sess. 1965. 3 p. 


Descriptors: *United States, *Rural areas, *Water 
supply, *Water resources development, *Cost 
sharing, Federal government, Legislation, Water 
allocation (Policy), Grants, Cost allocation, Dis- 
tribution, Distribution patterns, Supervisory con- 
trol (Power), Water conveyance, Water delivery, 
Water works, Construction costs, Administration, 
Administrative agencies, Legal aspects, Operating 
costs, Water storage, State jurisdiction, Local 
governments. 

Identifiers: *Rural Water Act of 1965, *Rural 
Electrification Act of 1936. 


The Rural Electrification Act of 1936 would be 
amended to provide recognition of the federal 
government’s role in assisting state and local in- 
terests in providing adequate rural water systems. 
Grants are authorized for cooperatives and mutual 
associations to finance the improvement, expan- 
sion, construction, acquisition, and operation of 
local water supply, storage, and distribution 
systems. Such grants may be made only if: (1) pro- 
jects are determined to be needed in the rural area, 
(2) project loans cannot be obtained at reasonable 
rates, and (3) state and local contributions--ap- 
proximately equal to each other--constitute at least 
fifty percent of total project costs. The federal 
contribution for any single project shall not exceed 
$1,500,000. Nothing contained herein shall deprive 
any state agency of regulatory jurisdiction. No 
project failing to meet appropriate state and local 
regulations shall be approved. The term ‘rural 
area’ shall mean any area not within the bounda- 
ries of an incorporated or unincorporated city, vil- 
lage, or borough having a population in excess of 
five thousand. Sums, not to exceed $100,000,000 
annually, are authorized to be appropriated. (Earl- 
Florida) 

W72-06223 


WILD RIVERS ACT (A BILL TO RESERVE 
CERTAIN PUBLIC LANDS FOR A NATIONAL 
WILD RIVERS SYSTEM). 


Senate Bill 1446, 89th Cong, Ist Sess. 1965. 12 p. 
Descriptors: *Wild rivers, *River systems, *Wild 


Rivers Act, Rivers, Conservation, River basins, 
River basin development, Water pollution, Water 
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pollution control, Pollution abatement, Adminis- 
trative agencies, Administration, Legislation, 
State governments, Local governments, Interstate 
rivers, Legal aspects, Eminent domain, Water 


rights. 


In order to preserve certain rivers in their natural 
State, this Senate bill, entitled the ‘Wild Rivers 
Act’ would set aside specific rivers to remain in a 
free-flowing condition. Six rivers are initially 
designated as wild river areas. Another nine rivers 
are designated as potential additions to the wild 
rivers system. The Secretaries of the Interior and 
Agriculture are directed to consult with concerned 
States to determine if a joint federal-state plan to 
conserve these rivers is feasible. Their recommen- 
dations shall be submitted to Congress through the 
President. Furthermore, all water resources 
development activities by federal agencies must 
consider potential wild river areas. The Secretaries 
are directed to make specific investigations for in- 
clusion of further wild river areas in the system. 
Recommendations must indicate the necessity of 
land and scenic easement acquisition. The wild 
river area will be jointly administered by the 
Secretaries. They are empowered to acquire lands. 
Dams may not be constructed in a wild river area. 
Mineral laws, however, are unaffected by the Act. 
Interagency cooperation to eliminate water pollu- 
tion is directed. Just compensation is required for 
water rights taken under the Act. (Hart-Florida) 
W72-06224 


AN ACT RELATING TO THE DEPARTMENT 
OF NATURAL RESOURCES (REGISTRATION 
AND PERMITS FOR DREDGE AND FILL AC- 
TIVITIES AND EQUIPMENT). 

Fla. Laws ch.70-442, p 1324-1328, 1970. 


Descriptors: *Florida, *Dredging, *Landfills, 
*Permits, Administrative agencies, Legislation, 
Legal aspects, Regulation, Logging (Recording), 
State jurisdiction, State governments, Supervisory 
control (Power). 

Identifiers: *Criminal penalties. 


All persons engaging in dredge and fill activities 
are required to file a report with the Department of 
Natural Resources delineating the numbers and 
types of dredge and fill equipment utilized. A per- 
mit to engage in dredge and fill activities must be 
obtained from the Department. Violations con- 
stitute a misdemeanor. A daily log book must be 
maintained for each piece of equipment, listing the 
kind of activity performed, its location, and the 
kind of material removed and deposited. Dredging, 
with or without a permit, with intent to defraud, 
confiscate lands, or trespass, constitutes a felony. 
Material misstatement in permit applications or 
willful disregard of the Act’s provisions are 
grounds for refusal, suspension, or revocation of a 
permit. Suspension or revocation proceedings may 
be initiated by the Department or any other per- 
son. The Department may promulgate rules and 
regulations to effectuate the Act. Such rules and 
regulations may be judicially enforced. (Hart- 
Florida) 

W72-06225 


CONVEYANCE OF STATE LANDS TO UNITED 
STATES FOR THE BISCAYNE NATIONAL 
MONUMENT. 


Fla. Laws ch. 70-364, p 1160-1161, 1970, amending 
Fla. Stat. sec. 253.62 (1969). 


Descriptors: *Florida, *Land tenure, *United 
States, *Reservation doctrine, *National monu- 
ments, *Coasts, Land, Administrative agencies, 
Legislation, Bulkheads, Bulkhead line. 

Identifiers: *Biscayne National Monument. 


The Trustees of the Internal Improvement Fund 
are authorized, by this amendment, to convey 
lands to the United States for establishment of the 
Biscayne National Monument. All previous acts of 
the Trustees and agreements between the trustees 
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and the United States for establishment of the 
Monument are ratified. Trustees are discharged 
from compliance with other provisions requiring 
compliance with conditions precedent for con- 
veyancing and are not required to reserve mineral 
rights in the deed. No waiver of requirements con- 
cerning bulkheads and dredging and filling is pro- 
vided. The United States shall have the right to im- 
mediate possession. (Hart-Florida) 

W72-06226 


AN ACT RELATING TO DREDGE AND FILL 
PERMITS, APPROVAL BY TRUSTEES OF IN- 
TERNAL IMPROVEMENT TRUST FUND. 


Fla. Laws ch. 70-375, p 1188, 1970, amending Fla. 
Stat. ch. 253, 1969. 


Descriptors: *Florida, *Permits, *Dredging, 
*Landfills, Administrative agencies, Legislation, 
Legal aspects, Supervisory control (Power). 


Special legislation granting exceptions to provi- 
sions of Florida statutes, chapter 253, concerning 
dredge and fill permits shall provide that the 
Trustees of the Internal Improvement Fund shall 
have authority to reject permit applications pur- 
suant to special legislation. All applications for 
dredge and fill permits pursuant to special acts 
previously or subsequently enacted shall be sub- 
ject to approval by the Trustees. (Hart-Florida) 
W72-06227 


AN ACT RELATING TO STATE-OWNED SUB- 
MERGED LANDS (REPORTS OF ECOLOGI- 
CAL AND BIOLOGICAL STUDIES OF SUB- 
MERGED LANDS). 

Fla. Laws ch. 70-81, p 196-199, 1970 amending Fla. 
Stat. ch. 253, 1969. 


Descriptors: *Florida, *Beds, *Bulkheads, *Land- 
fills, *Environmental effects, Ecology, Biology, 
State governments, Administrative agencies, 
Legislation, Legal aspects, Bulkhead line, Adop- 
tion of practices, Land tenure, Real property, 
Public rights, Land development, Investigations. 


Chapter 253, Florida statutes, is amended to pro- 
vide that required reports of ecological and biolog- 
ical studies and surveys made pursuant to the sale, 
bulkheading, or filling of state-owned submerged 
lands be read into the record and duly considered 
at public hearings. Such hearings constitute a con- 
dition precedent to the sale, bulkheading, or filling 
of such lands. (Hart-Florida) 

W72-06228 


AN ACT RELATING TO THE BOARD OF 
TRUSTEES OF THE INTERNAL IMPROVE- 
MENT TRUST FUND; AMENDING SECTION 
253.12 (1), FLORIDA STATUTES; AND PROVID- 
ING FOR THE ADMINISTRATION OF SUB- 
MERGED LANDS IN NAVIGABLE MEAN- 
DERED FRESH WAT ER LAKES. 

Fla. Laws, ch. 70-97, p 351-355, 1970 amending 
Fla. Stat. ch. 253, 1969. 


Descriptors: *Florida, *Ownership of beds, *Lake 
beds, *Boundaries (Property), State jurisdiction, 
Riparian land, Severance, Usufructuary right, 
Legislation, Lakes, Water levels, High water 
mark, Low water mark, Riparian rights, Public 
rights, Navigable waters, Beds, Real property, 
Land tenure, Water rights, Recreation, Riparian 
waters. 


State-owned submerged lands in navigable mean- 
dered fresh water lakes shall be administered 
under section 253.151, Florida statutes, as herein 
amended. Submerged lands under fresh water 
lakes shall be considered a separate class of 
sovereignty lands. The boundary line separating 
such lands from that of upland riparian owners 
shall be established through either: (1) physical 
evidence of the edge of the water when the state 
acquired jurisdiction, (2) affidavits of longtime re- 


sident, (3) gauging station records, or (4) on-site 
examinations. Riparian owners shall have a 
usufructuary right over land lakeward of the boun- 
dary line, extending to the existing water line. 
Riparians shall have ingress and egress for boat- 
ing, swimming, and similar activities and shall be: 
(1) granted the privilege of clearing certain aquatic 
vegetation, (2) permitted to combat erosion 
through filling, and (3) granted usufructuary rights 
in land exposed by water recession. Structures 
authorized by permit shall be for the riparian 
owner’s sole use. Trustees of the Internal Im- 
provement Trust Fund shall promulgate rules and 
regulations to carry out the purposes of this sec- 
tion. (Earl-Florida) 

W72-06229 


AN ACT RELATING TO SOIL AND WATER 
CONSERVATION (ESTABLISHMENT OF 
WATERSHED DISTRICTS). 

Fla. Laws, ch. 69-235, p 924-939 amending Fla. 
Stat. ch. 582, 1969. 


Descriptors: *Florida, *Soil conservation, *Water 
conservation, *Watershed management, 
Watersheds (Basins), Taxes, Flood control, Ero- 
sion control, Water management (Applied), Wil- 
dlife management, Legislation, Administrative 
agencies, State governments, Legal aspects, 
Water districts, Supervisory control (Power). 


Chapter 582, Florida statutes, is amended to in- 
clude utilization of soil and water resources, fish, 
wildlife, recreational developments, and control of 
artesian wells among conservation methods. The 
Soil and Water Conservation Advisory Commit- 
tee’s composition is altered to include representa- 
tion of recreation, fish, and wildlife interests. The 
Board is empowered to receive and expend funds. 
Utilization of soil and water resources is included 
among the powers of soil and water conservation 
districts. Establishment of watershed improve- 
ment districts by petition is authorized. The feasi- 
bility of a proposed district is determined by 
referendum. If the district is feasible, the super- 
visors notify the circuit courts of the applicable 
counties, which certify the district’s creation. 
Several watershed districts may be established in 
one soil and water conservation district. The boun- 
daries and name of a district may be changed by 
petition. The district board of directors are 
nominated by petition and elected by landowners. 
Watershed districts may employ personnel, levy 
taxes, construct and maintain improvement 
works, purchase and condemn land, and issue 
revenue bonds. All work must be coordinated with 
flood control districts. Districts may be discon- 
tinued by petition and referendum after five years. 
(Hart-Florida) 

W72-06230 


AN ACT RELATING TO THE FLORIDA AIR 
AND WATER POLLUTION CONTROL COM- 
MISSION (IMPORTATION, TRANSFER, OR 
PROPAGATION OF AQUATIC PLANTS 
WITHOUT A PERMIT PROHIBITED). 

Fla. Laws ch. 69-158, p 719-720 amending Fla. 
Stat. ch. 403, 1969. 


Descriptors: *Florida, *Aquatic plants, *Permits, 
*Administrative agencies, Ecology, Legal aspects, 
Administrative decisions, Supervisory control 
(Power), Regulation, Legislation, Environmental 
effects. 


Importation into Florida of any non-native aquatic 
plant without a permit is prohibited by this amend- 
ment to Florida statutes. Transfer of aquatic plants 
between bodies of water within the state and cul- 
tivation or propagation of aquatic plants in state 
waters without a permit is prohibited. Before issu- 
ing a permit, the following conditions must be met: 
(1) prior approval, by the Department of Agricul- 
ture and the Game and Fresh Water Fish Commis- 
sion; and (2) certification that ecology will not be 
endangered. An investigation of the species must 
be conducted before a permit is issued. Violations 
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constitute a misdemeanor punishable by fine and 
imprisonment. (Hart-Florida) 
W72-06231 


AN ACT RELATING TO THE BOARD OF CON- 
SERVATION; DIRECTING THE BOARD TO 
CONDUCT AN ECONOMIC, ECOLOGICAL, 
AND BIOLOGICAL SURVEY OF CHOC- 
TAWHATCHEE BAY TO DETERMINE ITS 
BEST USE OR USES. 

Fla. Laws ch. 69-225, p 895, 1969. 


Descriptors: *Florida, *Bays, *Administrative 
agencies, *Research and development, *Compet- 
ing uses, Biological communities, Water 
resources, Water resources development, Inlets 
(Waterways), Lagoons, Ecology, Estuaries, 
Economic feasibility, Economics, Estuaries. 
Identifiers: *Choctawhatchee Bay (Fla). 


The state board of conservation shall conduct an 
economic, ecological, and biological study of 
Choctawhatchee Bay to determine its best uses. 
Potential uses to be considered include: (1) sport 
and commercial fishing, (2) shell dredging, (3) mar- 
iculture, and (4) other commercial and recreational 
uses. $50,000 is appropriated for the study. The 
services, personnel, and facilities of other state 
agencies may be utilized. The study shall also in- 
clude development of suggested regulations for 
protection of the Bay to insure that the best use 
will continue. (Hart-Florida) 

W72-06232 


AN ACT RELATING TO SUBMERGED LANDS 
(LEASE FOR AQUACULTURE ACTIVITIES). 


Fla. Laws, ch. 69-46, p 197-203 amending Fla. Stat. 
ch. 253, 1967. 


Descriptors: *Florida, *Leases, *Aquiculture, 
*Commercial fishing, *Aquatic plants, Aquatic 
productivity, Fish farming, Legislation, Legal 
aspects, Regulation, Administrative ‘decisions, 
Shellfish, Administrative agencies. 

Identifiers: *Aquaculture. 


The Trustees of the Internal Improvement Fund 
are authorized by this amendment to lease sub- 
merged lands and grant exclusive use of the bed 
and water column for aquaculture activities. 
Leases may be for either commercial or experi- 
mental aquaculture. No lease may be granted over 
protests of county commissioners in the proposed 
area. Information required in applications is 
delineated. Notice of a proposed lease must be 
published. If objections are not filed, the Trustees 
may consummate the lease. If objections are filed, 
hearings must be held. The maximum lease term is 
10 years. Provisions are established for regulating 
rental fees, maximum lease areas, performance 
requirements, disposition of improvements at con- 
tract termination, and assignability. Leased areas 
must be marked. The public must be provided with 
ingress and egress to leased tracts. Prior to grant- 
ing a lease, the Trustees must solicit recommenda- 
tions from the Board of Conservation or the Game 
and Fresh Water Fish Commission. Conducting 
aquaculture activities in excess of authority con- 
stitutes a misdemeanor. (Hart-Florida) 

W72-06233 


FLOOD CONTROL (CREATION AND FINANC- 
ING OF FLOOD CONTROL DISTRICTS). 


Fla. Stat. secs. 378.01, 378.04 (Supp. 1970). 


Descriptors: *Florida, *Flood control, *Govern- 
ment finance, *Water districts, Flood protection, 
Non-structural alternatives, Water management 
(Applied), Watershed management, Legislation, 
Legal aspects, Financing, Water resources 
development. 


A flood control district may be created in any con- 
tiguous body of land for the following purposes: 
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(1) to cooperate with the United States for flood 
control, conservation, and related purposes; (2) to 
construct works; (3) to control water levels; (4) to 
have general control over the waters and prevent 
pollution; (5) to use health standards to determine 
if water quality is injurious; and (6) to enhance 
cooperation between the district and the division 
of health. Disbursements are authorized, from the 
water resources development account, for con- 
structing district works, including small watershed 
projects. Funds are also authorized for navigation 
districts to construct district works and highway 
bridges and acquire rights-of-way and water 
storage areas. (Hart-Florida) 

W72-06234 


MANAGEMENT OF MUNICIPAL 
WATERSHED; EXERCISE OF WATER RIGHTS 
RESERVED BY THE GRANTOR OF LANDS 
CONVEYED TO THE UNITED STATES. 

Code of Federal Regulations, Title 36, sec. 251.9, 
251.19 (1970). 4 p. 


Descriptors: *Watersheds (Basins), *Water rights, 
*Lumbering, *National forests, *Local govern- 
ments, Cities, Forest management, Wood wastes, 
Dams, Water supply, Forests, United States, Con- 
tracts, Reservoirs, Federal government, Public 
rights. 


The Chief of the Forest Service is authorized to 
enter agreements with municipalities to restrict 
use of national forest lands from which municipal 
water supplies are derived. The agreement must 
include the following: (1) uses restricted; (2) na- 
ture and extent of restrictions; (3) special protec- 
tive measures; (4) enforcement assistance to be 
given the Forest Service; and (5) payments, if any, 
to compensate the United States for resulting 
revenue losses. A grantor of lands conveyed to the 
United States who reserves water rights shall take 
precautions to prevent forest fires or assume 
responsibility for damages sustained by the United 
States. All slash and debris from timber cutting 
must be disposed of as directed. Flowage and 
reservoir areas must be cleared of timber and 
debris. Timber cut in exercise of reserved rights 
shall be paid for at the usual stumpage price. 
Water surfaces created by exercise of reserved 
rights shall be open to the Forest Service and 
public fishing, if the original purpose is not inter- 
fered with. All plans for dams impounding more 
than 10 acre feet of water or a 6-foot head must be 
approved by the Forest Service. (Hart-Florida) 
W72-06238 


WHO OWNS THE WATER IN THE STREAM, 
Connecticut Univ., Storrs. Dept. of Agricultural 
Economics. 

R. L. Leonard. 

Milestones, Fall - Winter, 1970-1971. A publication 
of College of Agriculture and Natural Resources, 
University of Connecticut, Storrs. 2 p. OWRR A- 
012-CONN (6). 


Descriptors: *Connecticut, *Streamflow, *Water 
utilization, *Riparian rights, Water users, Regu- 
lated flow, Legislation, Legal aspects, Water iaw, 
Water rights, Water supply, State governments, 
Streams, Rivers, River flow, Alteration of flow, 
Running waters, Surface waters, Water demand, 
Regulation, Administration, Diversion. 


Connecticut has no policy regarding the manage- 
ment of streamflow, nor is there a state agency 
with authority to supervise alteration of stream- 
flow. Rights to use stream water are based primari- 
ly on the common law doctrines of riparian rights 
and prescription. These doctrines and their appli- 
cation in Connecticut are examined. The legisla- 
tive background of streamflow protection is also 
examined. The establishment of a streamflow 
reservation program should provide a definition of 
the portion of the flow to be reserved and public 
control over detentions and diversions. Legislation 
to reserve portions of streamflow should include 
limits on detentions and diversions for all public 
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and private uses. Although stream reservation 
would limit the exercise of riparian and prescrip- 
tive rights, it need not require a basic redefinition 
of water rights. Conflicts over rights to use water 
in excess of the reserved flow could be settled 
under established common law rules. (Robinson- 
Florida) 

W72-06239 


INTENDANT AND WARDENS OF TOWN OF 
PORT ROYAL V. CHARLESTON AND W.C. RY. 
(TITLE TO SHELLS DEPOSITED IN NAVIGA- 
BLE WATERS). 

134 S.E. 497-503 (S.C. 1926). 


Descriptors: *South Carolina, *Land tenure, 
*Ownership of beds, *Navigable waters, *Accre- 
tion (Legal aspects), Real property, High water 
mark, Railroads, Cities, Local governments, 
Boundary disputes, Boundaries (Property), Legal 


aspects, Judicial decisions, Adjudication 
procedure, Land reclamation, Reclamation, 
Oysters. 


Plaintiff township sought to enjoin defendant rail- 
road’s trespass to oyster shells deposited on 
marshland by plaintiff. Defendant was removing 
the shells in order to extend a railroad spur. Plain- 
tiff claimed title to the land and shell deposits by 
accretion, adverse possession, and, alternatively, 
to the shells as chattels. Defendant denied plain- 
tiff’s ownership. The South Carolina Supreme 
Court held that plaintiff could not claim title to the 
beds by accretion because it had failed to show 
ownership of the highlands adjoining the shell 
deposits. The court also held that plaintiff had not 
shown exclusive possession and therefore could 
not establish title by adverse possession. The court 
ruled that whether or not shell deposits which ex- 
tended below and above high water, and thereby 
made land, could legally be treated as either land 
or chattels above high water, plaintiff had shown 
an intention to treat them as land and failing to 
establish ownership as land could not now elect to 
treat them as chattels. The court noted that the 
buildup of shells was more in the nature of a recla- 
mation than an accretion. The lower court’s 
judgment was affirmed. (Grant-Florida) 
W72-06240 


LAKE GEORGE STEAMBOAT CO. V. BLAIS 
(RIGHT OF A MUNICIPALITY TO LEASE 
DOCK TO PRIVATE INTERESTS). 
323 N.Y.S.2d 383-387 (Sup. Ct. 1971). 


Descriptors: *New York, *Leases, *Public 
benefits, *Docks, *Cities, Public rights, Lakes, In- 
dustries, Eminent domain, Regulation, Contracts, 
Recreation facilities, Recreation, Motivation, So- 
cial impact, Judicial decisions, Legal aspects. 


Plaintiff private landowners and corporations 
sought a declaration that defendant municipality 
lacked authority to make a lease conveying exclu- 
sive use of a municipal dock on a lake for private 
purposes. Plaintiffs claimed the municipality had 
originally obtained the dock for public purposes 
and was thus prohibited from leasing it to private 
interests. The municipality alleged that the dock 
was originally taken for purposes of leasing, and 
that the leasing was for a public recreational pur- 
pose. Reversing a judgment declaring the lease 
violative of public policy, the Supreme Court of 
New York, Appellate Division, Third Department, 
held that such leasing was within the constitutional 
power of a municipality. The court noted that the 
dock’s original acquisition was for the express 
purpose of future leasing. The lease was held con- 
sistent with public policy because the public 
benefited through greater use of the lake and the 
creation of private lake tours. Where property is 
not devoted exclusively to public use, and where 
public enjoyment is promoted in part, the court 
ruled a municipality may lease to private interests. 
(Smiljanich-Florida) 

W72-06241 
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GARLAND V. STATE (VALUATION OF LIT- 
PROPERTY RIGHTS). 
321 N. Y.S.2d 776-787 (Ct. C1. 1971). 


Descriptors: *“New York, *Eminent domain, 
“Condemnation value, *Lakes, Condemnation, 
Right-of-way, Easements, Land appraisal, 
Recreation, Market value, Appraisals, Aesthetics, 
Evaluation, Judicial decisions, Water supply, 
Reservoirs, Dams, Spillways, Pipelines, Legal 
aspects, Riparian land, Littoral, State govern- 
ments. 


In an eminent domain proceeding, plaintiff lan- 
downers filed claims for the taking of their proper- 
ty by defendant state. Plaintiffs owned land upon 
which was situated a man-made lake. Defendant 
acquired permanent easements for water supply 
purposes, including a specified amount of water 
for water supply and rights-of-way for a dam, 
spillway, and pipelines. Plaintiffs reserved rights 
to use the lake for recreational purposes and to 
draw water for household use. Plaintiffs’ ap- 
praisers differed from defendant’s appraisers in 
valuing the land before and after the taking. In af- 
firming plaintiffs’ valuation, the Court of Claims 
of New York held that plaintiffs still owned fee 
simple title to the lake, subject only to easements 
reserved for defendant. Limitations on plaintiffs 
use of the land and lake did not create superior 
title to the lake in defendant. Thus, the market 
datum of plaintiffs’ appraisers as to the value of 
the property after the taking was utilized, resulting 
in an increased appraised value for the land and 
lake after defendant had taken its easements. 
(Smiljanich-Florida) 

W72-06242 


MINTON V. STEAKLEY (INTERFERENCE 
WITH DRAINAGE EASEMENT). 

466 S.W.2d 441-446 (Springfield Ct. App. Mo. 
1971). 


Descriptors: *Missouri, *Easements, *Surface 
drainage, *Culverts, Drainage, Ditches, Judicial 
decisions, State governments, Legal aspects, 
Land tenure, Damages, R i Surface 
waters, Road construction, Drainage practices, 
Surface runoff, Storm runoff. 

Identifiers: *Common enemy rule, Injunctions 
(Mandatory). 





Plaintiff dominant tract owners sought a mandato- 
ry injunction to require defendant servient tract 
owners to reconstruct a culvert allegedly impairing 
drainage from plaintiffs’ land. The lands involved 
were adjacent tracts located in a large drainage 
district. Plaintiffs’ land drained into a ditch which 
carried the water through defendants’ land. Defen- 
dants constructed a road across the ditch with a 
culvert to allow drainage. Plaintiffs’ land was sub- 
sequently flooded after a heavy rain. Plaintiffs 
contended that a drainage easement existed across 
defendants’ land and that the culvert was in- 
adequate. Defendants claimed the culvert was suf- 
ficient to handle all normal drainage. The Spring- 
field Court of Appeals held that a lower proprietor 
in possession of a servient tract is privileged to 
construct a culvert across a drainage ditch pro- 
vided that it does not interfere unreasonably with 
drainage rights of the higher or dominant tract. 
Because plaintiffs had failed to establish that their 
damages resulted from the restrictive size of de- 
fendants’ culvert, the lower court’s denial of in- 
junctive relief was affirmed. (Horwitz-Florida) 
W72-06243 


INJURY BY PERCOLATION OR SEEPAGE 
FROM PONDED WATER. 


American Law Reports, Annotated, Vol. 38, p 
1244-1251, 1925. 


Descriptors: *Percolating water, *Seepage, 
*Damages, *Ponding, Legal aspects, State govern- 
ments, Jurisdiction, Remedies, Percolation, Water 
storage, Dams, Water supply, Judicial decisions. 
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The English rule, known as Fletcher v. Rylands, 
which has been followed in many American ju- 
risdictions, makes one who collects water on his 
premises an insurer of the safety of his neighbors. 
There is relief from liability for percolation or 
seepage only when damage results from the fault 
of the injured person, from an act of God, or from 
vis major. In several states this rule has been 
modified: one who ponds water is not considered 
an insurer but is liable for damages only where he 
has been negligent in the construction or main- 
tenance of his pond or reservoir. If a privilege is 
granted to flood certain portions of land, the per- 
colation of water on other parts of the grantor’s 
land will make the grantee liable on the theory that 
he possessed no rights other than those specifi- 
cally granted. There is, however, no uniform 
method of computing the actual amount of 
damages. Numerous cases are discussed in rela- 
tion to: (1) liability, including that of states or mu- 
nicipalities; (2) measure of damages; and (3) abate- 
ment and injunctions. (Horwitz-Florida) 
W72-06244 


LIABILITY OF PRIVATE PERSONS OR COR- 
PORATIONS DRAINING INTO SEWER MAIN- 
TAINED BY MUNICIPALITY OR OTHER 
PUBLIC BODY FOR DAMAGES TO RIPARIAN 
OWNERS OR OTHERS. 

American Law Reports, Annotated, Vol. 107, p 
1192-1195, 1937. 


Descriptors: *Water pollution sources, *Third 
party effects, *Sewage disposal, *Industrial 
wastes, *Damages, Sewers, Environmental sanita- 
tion, Legal aspects, Water law, Judicial decisions, 
Local governments, Riparian rights, Water pollu- 
tion, Cities, Sewage effluents, Sewage, Water pol- 
lution effects, Water pollution control, Non-struc- 
tural alternatives, Abatement, Municipal wastes. 


Generally, private persons or corporations drain- 
ing into a sewer maintained by a municipality or 
other public body are not liable for resulting 
damage to riparian owners or others, and they may 
not be enjoined from continued use of the sewer 
because of such damage. It is the duty of the body 
maintaining the sewer to dispose of the sewage, 
and private persons or corporations using the 
sewer have no control over it or over the final 
disposition of what is discharged. A number of 
cases following this rule are summarized. How- 
ever, several jurisdictions have held differently. In 
one decision a company was held liable for having 
the harmful substance on its land and permitting it 
to escape to the damage of the plaintiff; it was no 
excuse that the city had the power to direct the 
flow of the harmful substance in its sewers. 
Another case held that a discharge into a city 
sewer might be enjoined where the discharge was 
of matter other than that for which the sewer was 
intended, and which matter was not without value. 
(Johnson-Florida) 

W72-06245 


POLLUTION OF STREAM BY MINING OPERA- 
TIONS. 

American Law Reports, Annotated, Vol. 39, p 
891-914, 1925. 


Descriptors: *Riparian rights, *Mining wastes, 
*Prior appropriation, *Remedies, Water pollution 
sources, Legal aspects, Riparian lands, Water law, 
Judicial decisions, State governments, Pollution 
abatement, Water pollution, Mining, Water pollu- 
tion effects, Water quality, Public rights, Water 
rights, Damages, Mine water, Adjudication 
procedure, Pennsylvania. 

Identifiers: Injunction (Prohibitory). 


A mine operator ordinarily has no right to pollute 
the water of a stream so as to injure either the land 
of an adjacent or lower riparian proprietor, or the 
water as it flows past such land. If he does, he is li- 
able in damages and may be subject to an injunc- 
tion. A proper use for mining: purposes may con- 
taminate the water to a certain extent; such pollu- 


tion cannot, however, be carried to such a degree 
as to inflict substantial injury upon another ripari- 
an. Under the prior appropriation doctrine, a lower 
proprietor can probably not object to the fouling 
of water if he acquired his rights after the upper 
appropriator’s rights became fixed. The prior ap- 
propriator is limited in many states to a reasonable 
deterioration of water quality and quantity. The af- 
fect of contractual or prescriptive rights is also 
considered. Finally, the Pennsylvania rule, allow- 
ing pollution without liability for operations con- 
ducted in the ordinary and usual manner, is con- 
sidered. Numerous cases from many jurisdictions 
are discussed within the context of: (1) rights and 
liabilities generally, (2) actions for damages, (3) ac- 
tions for injunctions, (4) actions for both damages 
and injunctions, and (5) joint and several liability. 
(Horwitz-Florida) 

W72-06246 


RIGHT TO HASTEN THE FLOW AND IN- 
CREASE THE VOLUME OF WATER IN A 
STREAM BY ALTERATIONS OR IMPROVE- 
MENTS IN THE BED. 


American Law Reports, Annotated, Vol. 9, p 
1211-1212, 1920. 


Descriptors: *Natural flow doctrine, *Riparian 
rights, *Streamflow, * Alteration of flow, *Stream- 
beds, Relative rights, State governments, Rivers, 
Legal aspects, Judicial decisions, Flow, Average 
flow, Channel flow, Natural flow, River flow, 
Public rights, Boundary disputes, Riparian land, 
Remedies, Damages, Prior appropriation. 


A riparian owner has a right to have a stream flow 
in its natural condition. This principle prevents the 
acceleration of the flow of water in a stream to the 
injury of a lower proprietor. Some modifications 
or alterations of the natural flow are, however, 
permissible when in the form of a reasonable use 
of the water by an upper riparian owner. A deter- 
mination as to the reasonableness of any such use 
is a question that must be determined by the facts 
of each individual case. For example, an owner of 
land has the right to clean out and tube, or wall up, 
a natural spring on his land when he does not 
thereby change the natural course of the water and 
causes no injury to lower riparian owners except 
that which may result from the increased flow of 
water in the natural channel that serves as an out- 
let for the spring. If, however, the increased flow 
causes substantial damage to upper or lower 
owners, damages will be assessed against the 
owner altering the flow. Numerous cases are 
discussed. (Horwitz-Florida) 

W72-06247 


ENVIRONMENTAL IMPACT STATEMENT- 
--PROCEDURES FOR PREPARATION, 
Environmental Protection Agency, Washington, 
Dc. 


W. D. Ruckelshaus. 
Federal Register, Vol. 37, No. 13, p 879-885, 
January 20, 1972. 


Descriptors: *Administrative agencies, *Environ- 
mental effects, *Administrative decisions, Adjudi- 
cation procedure, Federal government, Environ- 
ment, Administration, Water pollution effects, Air 
pollution effects, Public rights, Long-term 
planning, Future planning (Projected), Regulation, 
Non-structural alternatives, Legal aspects. 
Identifiers: *Environmental impact statement. 


The Administrator of the Environmental Protec- 
tion Agency (EPA) herein sets forth a proposed 
addition to its regulations establishing agency pol- 
icy and procedures for the identification and anal- 
ysis of the environmental impact of agency ac- 
tions, and the preparation and processing of en- 
vironmental impact statements. The environmen- 
tal assessment process would consist of a 
thorough project study and identifying and 
evaluating expected and potential environmental 
impacts. Procedures are detailed for the submis- 
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sion of environmental impact statements to the 
EPA. Guidelines are suggested for determining 
when to prepare an impact statement. When an en- 
vironmental assessment indicates no significant 
impact, a negative declaration shall be issued. The 
body of the impact statement shall include: (1) a 
description of the proposed action, (2) the environ- 
mental impact, (3) adverse impacts which cannot 
be avoided, (4) alternatives to the proposed action, 
(5) resource commitments involved, (6) long-term 
planning relationships, and (7) agency and or- 
ganizational objections in the review process. 
Provision is made for public participation through 
hearings on draft impact statements. Sample forms 
are provided. (Smiljanich-Florida) 

W72-06248 


ENVIRONMENTAL IMPACT STATEMENTS- 
--AVAILABILITY OF EPA COMMENTS, 
Environmental Protection Agency, Washington, 
D.C 


Ww. D. Ruckelshaus. 
Federal Register, Vol. 34, No. 11, p 748-751, 
January 18, 1972. 


Descriptors: *Administrative agencies, *Environ- 
mental effects, *Water pollution effects, *Ad- 
ministrative decisions, Air pollution effects, 
Water pollution, Ecology, Federal government, 
Administration, Data collections, Legislation, 
Legal aspects, Environment, Water quality con- 
trol, Water pollution sources, Clean Air Act. 
Identifiers: *National Environmental Policy Act, 
*Environmental impact statement. 


The Administrator of the Environmental Protec- 
tion Agency (EPA) herein lists the draft environ- 
mental impact statements which the EPA has 
reviewed and commented upon in writing during 
the month of November 1971, as required by the 
National Environmental Policy Act and the Clean 
Air Act. The listing includes the federal agency 
responsible for the statement, the title and number 
of the statement, EPA’s comments, and the source 
for copies of the comments. Comments by EPA 
are categorized as: (1) general agreement or lack of 
objections, (2) inadequate information, (3) major 
changes necessary, or (4) unsatisfactory. Of the 
129 impact statements reviewed, a majority were 
found to be satisfactory. Five statements required 
major changes, and one statement from the De- 
partment of Agriculture was found unsatisfactory. 
(Smiljanich-Florida) 

W72-06249 


WATER RESOURCES LAW AND POLICY IN 
THE SOVIET UNION. 

Wisconsin Univ., Madison. Water Resources 
Center. 


University of Wisconsin Press, Madison. I. K. 
Fox, editor, 1971. 256 p, Price: $8.50. OWRR A- 
999-WIS (15). 


Descriptors: *Water law, *Legislation, *Adminis- 
tration, *Water allocation (Policy), *Water pollu- 
tion control, *Planning, *Water supply, *Water 


conservation, *Water pollution, Recreation, 
Reservoirs, Hydroelectric power, Industrial 
water, Inland waterways, Irrigation, Dams, 


Forests, Chemicals, Wells. 

Identifiers: *Sanitary protection, *Agricultural 
water use, Fishing (Commercial), USSR Constitu- 
tion, Lake Baikal, Soviet Union. 


The Soviet Union and the United States share 
similar water problems and situations: continental 
proportions, variations in climate, large popula- 
tions, high urban and industrial demands, conflict 
between water users, funds for investment in 
water programs, and concern for environmental 
quality. However, the two nations approach these 
problems from widely different legal systems. 
Emphasis has been placed on explaining Soviet 
water resources management institutes and com- 
paring them with those of the United States. The 
book is based upon three Soviet documents: 
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Legislation on Water Use in the USSR, by O. S. 
Kolbasov, which criticizes Soviet water law; 
Problems of the Complex Use and Conservation 
of Water Resources, by two Soviet geographers-- 
N. T. Kuznetsov and M. I. L’vovich; and Princi- 
ples of Water Law of the USSR and Union 
Republics, which is a set of legal principles 
adopted by the Supreme Soviet of the USSR in 
December, 1970. These works were translated by 
Rosemary J. Fox. The editor contributed an essay 
comparing water resources management problems 
in both nations in seeking effective solutions. 
Peter Davis discusses water laws in the two coun- 
tries and the differing institutional arrangements 
under which they have developed to meet 
problems created by conflicting water uses. 
Zogurds Zile explains the way in which Soviet 
water law relates to recent trends in the Soviet 
legal systems. (Kerrigan-Wisconsin) 

W72-06295 


ANIMAL WASTE MANAGEMENT. 
For primary bibliographic entry see Field 05G. 
W72-06490 


IMPROVED CONTROL OF ANIMAL WASTES, 
Department of Agriculture, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06491 


ANIMAL WASTE MANAGEMENT AND THE 
ENVIRONMENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Categorical Programs. 

For primary bibliographic entry see Field 05G. 
W72-06492 


SUMMARY OF EXISTING STATE LAWS, 
National Association of State Departments of 
Agriculture, Washington, D.C. 

For primary bibliographic entry see Field 05G. 
W72-06493 


STATE REGULATIONS PERTAINING TO 
LIVESTOCK FEEDLOT DESIGN AND 
MANAGEMENT, 

Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

For primary bibliographic entry see Field 05G. 
W72-06494 


MODEL STATE STATUTE FOR ANIMAL 
WASTE CONTROL, 

Council of State Governments, Washington, D.C. 
For primary bibliographic entry see Field 05G. 
W72-06495 


THE MINNESOTA SCENE _ LIVESTOCK 
FEEDLOT, WASTE CONTROL, PROGRESS -- 
PROBLEMS, 

Minnesota Dept. of Agriculture, St. Paul. 

For primary bibliographic entry see Field 05G. 
W72-06496 


STATE OF OKLAHOMA ACTIVITIES IN 
ANIMAL WASTE MANAGEMENT, 

Oklahoma Board of Agriculture, Oklahoma City. 
For primary bibliographic entry see Field 05G. 
W72-06497 


PROPOSED ANIMAL WASTE POLLUTION 
CONTROL LEGISLATION IN NORTH 
CAROLINA, 

North Carolina Univ., Chapel Hill. Inst. of 
Government. 

For primary bibliographic entry see Field 05G. 
W72-06498 


WATER RESOURCES PLANNING—Field 06 
Ecologic Impact of Water Development—Group 6G 


STATE OF VIRGINIA ACTIVITIES IN ANIMAL 
WASTE MANAGEMENT, 

Virginia State Water Control Board, Richmond. 
For primary bibliographic entry see Field 05G. 
W72-06499 


REGULATORY ASPECTS OF RECYCLED 
LIVESTOCK AND POULTRY WASTES, 

Food and Drug Administration, Rockville, Md. 
Bureau of Veterinary Medicine. 

For primary bibliographic entry see Field 05G. 
W72-06506 


WATER POLLUTION AND THE FARMER, 
Congress, Washington, D.C.; and House, 
Washington, D.C. 

For primary bibliographic entry see Field 05G. 
W72-06507 


U.S.D.A. TECHNICAL AND FINANCIAL 
ASSISTANCE PROGRAMS, 

Department of Agricultural, Washington, D.C. 
Science and Education. 

For primary bibliographic entry see Field 05G. 
W72-06508 


TECHNICAL AND FINANCIAL ASSISTANCE 
FOR THE CONTROL OF ANIMAL WASTES, 
Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 

For primary bibliographic entry see Field 05G. 
W72-06510 


SMALL BUSINESS ADMINISTRATION PRO- 
GRAMS TO PROVIDE FINANCIAL AND 
TECHNICAL ASSISTANCE TO SMALL FIRMS 
IN SOLVING PROBLEMS RELATIVE TO 
ANIMAL WASTE DISPOSAL, 

Small Business Administration, Washington, D.C. 
Office of Financial Assistance. 

For primary bibliographic entry see Field 05G. 
W72-06511 


FINANCIAL ASSISTANCE FOR THE CON- 
STRUCTION AND IMPROVEMENT OF IR- 
RIGATION SYSTEMS, 

New Mexico State Government, Santa Fe. Office 
of State Engineer. 

For primary bibliographic entry see Field 05G. 
W72-06512 


REPORTS AND RECOMMENDATIONS OF 
WORKING GROUPS. 

For primary bibliographic entry see Field 05G. 
W72-06516 


RECOMMENDATIONS OF NATIONAL MILK 
PRODUCERS FEDERATION. 

For primary bibliographic entry see Field 05G. 
W72-06517 


6F. Nonstructural Alternatives 


STATEMENT OF NATHANIEL P. REED (EN- 
VIRONMENTAL CONSEQUENCES OF 
STREAM CHANNELIZATION), 

Department of the Interior, Washington, D.C. 

For primary bibliographic entry see Field 06E. 
W72-06213 


BAYESIAN DECISION THEORY APPLIED TO 
DESIGN IN HYDROLOGY, 

Arizona Univ., Tucson. Dept. of Systems En- 
gineering. 

For primary bibliographic entry see Field 06A. 
W72-06307 


AN ECONOMIC MODEL OF FLOODPLAIN 
LAND USE AND LAND USE POLICY, 
Brown Univ., Providence, R.I. 
Economics. 

P. ontini Brown, and C. B. McGuire. 
Water Resources Research, Vol. 8, No. 1, p 18-32, 
February 1972. 5 fig, 11 ref. 


Dept. of 


Descriptors: *Flood damage, *Flood control, 
*Flood plain insurance, *Flood forecasting, 
*Flood plains, *Flood plain zoning, *Land use, 
Flood protection, Economic efficiency, Economic 
impact, Hydrology, Federal jurisdiction, Mathe- 
matical models. 


A model was developed to define steady-state land 
use policies on a floodplain as a function of the 
probability of a flood when the criterion is ex- 
pected present value. Expected present value cal- 
culations were shown for four simple benefit 
stream patterns: no-decay, one-hoss shay, experi- 
mental decay, and delayed benefits. Flood risk and 
damage, and the benefits of flood probability 
reduction were discussed; flood damage reduction 
benefits and flood control benefits were not identi- 
cal. The model provided a common framework for 
comparing policies of floodplain zoning and flood 
relief. This framework allows people to think more 
clearly about the effects of floods, and suggests 
that information on physical effects of floods and 
their precise location is more important than global 
estimates of the cost of the flood. (Campbelli-Cor- 
nell) 

W72-06311 


6G. Ecologic Impact of 
Water Development 


BRAZOS ISLAND HARBOR, TEXAS, NAVIGA- 
TION (ENVIRONMENTAL IMPACT STATE- 
MENT). 

Army Engineer District, Galveston, Tex. 

For primary bibliographic entry see Field 06E. 
W72-06068 


CONNEAUT HARBOR, OHIO (DRAFT EN- 
VIRONMENTAL IMPACT STATEMENT). 

Army Engineer District, Buffalo, N.Y. 

For primary bibliographic entry see Field 06E. 
W72-06069 


CHANNEL MAINTENANCE OF THE WHITE 
RIVER BELOW NEWPORT, ARKANSAS 
(DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT). 

Army Engineer District, Memphis, Tenn. 

For primary bibliographic entry see Field 06E. 
W72-06070 


ECONOMIC GROWTH AND ECOLOGY--A 
BIOLOGIST’S VIEW, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

For primary bibliographic entry see Field 05G. 
W72-06117 


AN ACT RELATING TO STATE-OWNED SUB- 
MERGED LANDS (REPORTS OF ECOLOGI- 
CAL AND BIOLOGICAL STUDIES OF SUB- 
MERGED LANDS). 

For primary bibliographic entry see Field 06E. 
W72-06228 


AN ACT RELATING TO THE BOARD OF CON- 
SERVATION; DIRECTING THE BOARD TO 
CONDUCT AN ECONOMIC, ECOLOGICAL, 
AND BIOLOGICAL SURVEY OF CHOC- 
TAWHATCHEE BAY TO DETERMINE ITS 
BEST USE OR USES. 

For primary bibliographic entry see Field 06E. 
W72-06232 








Field O6—WATER RESOURCES PLANNING 
Group 6G—Ecologic Impact of Water Development 


SNAGGING AND CLEARING’ PROJECT, 
CRANESNEST RIVER, DICKENSON COUNTY, 
VIRGINIA (DRAFT ENVIRONMENTAL IM- 
PACT STATEMENT). 

Army Engineer District, Huntington, W. Va. 

For primary bibliographic entry see Field 08A. 
W72-06235 


HEADWATERS-YELLOW RIVER PROJECT 
MEASURE, GWINNETT COUNTY, GEORGIA 
RESOURCE CONSERVATION AND DEVELOP- 
MENT PROJECT (DRAFT ENVIRONMENTAL 
IMPACT STATEMENT). 

Soil Conservation Service, Washington, D.C. 

For primary bibliographic entry see Field 08D. 
W72-06236 


LONG BRANCH LAKE, EAST FORK, LITTLE 
CHARITON RIVER, MISSOURI (DRAFT EN- 
VIRONMENTAL IMPACT STATEMENT). 

Army Engineer District, Kansas City, Mo. 

For primary bibliographic entry see Field 08A. 
W72-06237 


ENVIRONMENTAL IMPACT STATEMENT- 
--PROCEDURES FOR PREPARATION, 
Environmental Protection Agency, Washington, 
DC. 

For primary bibliographic entry see Field 06E. 
W72-06248 


ENVIRONMENTAL IMPACT STATEMENTS- 
--AVAILABILITY OF EPA COMMENTS, 
Environmental Protection Agency, Washington, 


For primary bibliographic entry see Field 06E. 
W72-06249 


DIVIDING CREEK WATERSHED, MARYLAND 
(DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT). 

Soil Conservation Service, Washington, D.C. 

For primary bibliographic entry see Field 08A. 
W72-06250 


PROGRESS TOWARD A DECISION-MAKING 
MODEL FOR PUBLIC MANAGEMENT OF 
FRESH-WATER WETLANDS, 

Massachusetts Univ., Amherst. Dept. of Forestry 
and Wildlife Management. 

For primary bibliographic entry see Field 04A. 
W72-06309 


PEOPLE, ECOLOGY AND THE ASWAN HIGH 
DAM, 

W.H. Wisely. 

Civil Engineering, Vol 42, No 2, p 37-39, February 
1972, 1 photo. 


Descriptors: *Dams, *Flood protection, *Ecology, 
*Drainage, *Diseases, Erosion, Salinity, Sediment 
load, Irrigation, Hydroelectric power, Balance of 
nature, Relocation, Foreign projects, Fish conser- 
vation, Commercial fishing, Area redevelopment. 

Identifiers: * Aswan High Dam, Nile River, Egypt. 


The executive secretary of the American Society 
of Civil Engineers, reports on his 1971 visit to the 
Aswan High Dam of the Egyptian Nile. He 
reviews the project from the standpoint of its im- 
pact upon people and nature. In the light of its 
many benefits to a needy people, the ecological ef- 
fects of the dam are nominal. A facility in the Lake 
Nasser Development Center at Aswan is carrying 
out ecological research in all areas of concern, par- 
ticularly on shorelines and land use, fisheries, dis- 
ease vectors, evaporation and erosion. Coastline 
stabilization in the delta, a problem of long stand- 
ing, is being studied. The Nile’s flow originates 
outside Egypt and averages 68 million acre-ft an- 
nually at Aswan. Range is from a minimum 9,700 
cfs (275 cms) to 477,000 cfs (13,500 cms) during 
the Aug-Oct flood season. The dam will impound 


133 million acre-ft (164 billion cu m), three times 
the capacity of Hoover Dam. Purpose of Lake 
Nasser is to contain Nile floods and provide 
steady flow of water for irrigation and power. 
Filling of the lake is going as planned, an average 
13 million acre-ft annually is being stored while 43 
million acre-ft passes through the dam for use 
downstream. Of 78 million cu yd of silt carried by 
the river annually, 9% of which was deposited on 
flooded land, nearly all now drops out in the lake. 
(Lang-USGS) 

W72-06425 


07. RESOURCES DATA 
7A. Network Design 


RADIO-TELEMETRY NETWORK USED BY 
THE U. S. GEOLOGICAL SURVEY FOR RE- 
PORTING HYDROLOGIC DATA IN WESTERN 
WASHINGTON, 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 02C. 
W72-05915 


Tacoma, Wash. Water 


TOWARD A CLASSIFICATION OF LOTIC 
HABITATS, 

Colorado Univ., Boulder. Div. of Environmental 
Biology. 

Robert W. Pennak. 

Hydrobiologia. 38 (2): 321-334. 1971. 

Identifiers: Classification, Habitats, Lotic, Plants, 
Pollution, System, Temperature, Worldwide. 


A world-wide system for classifying brooks, 
streams, and small rivers is proposed, using the 
following criteria: width, flow, current, speed, 
substrate, summer temperatures, winter tempera- 
tures, turbidity, total dissolved organic matter, 
total dissolved inorganic matter, water hardness, 
dissolved O2, rooted aquatic plants, streamside 
vegetation. Some of these criteria have much 
greater biological implications than others. It is 
contended that widely separated lotic habitats that 
are similar in the above features have biotas con- 
sisting of ecologically similar and parallel clusters 
of species. There are, nevertheless, many kinds of 
atypical polluted and unpolluted lotic habitats that 
cannot be classified with respect to these criteria.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-06188 


RECONSTRUCTION ERRORS IN DIGITAL-T- 
O-ANALOG CONVERSION, 

National Aeronautics and Space Administration, 
Houston, Tex. Manned Spacecraft Center. 

For primary bibliographic entry see Field 07C. 
W72-06279 


ENVIRONMENTAL STUDIES OF MONTEREY 
BAY AND THE CENTRAL CALIFORNIA 
COASTAL ZONE. 

Moss Landing Marine Labs., Calif. 

For primary bibliographic entry see Field 02L. 
W72-06464 


7B. Data Acquisition 


ANOMALIES AND SAMPLING VARIATION IN 
FOREST SOIL WATER MEASUREMENT BY 
THE NEUTRON METHOD, 

Forest Service (USDA), La Crosse, Wis. North 
Central Forest Experiment Station. 

For primary bibliographic entry see Field 02G. 
W72-05896 


A MODEL FOR UPDATING STREAMFLOW 
FORECASTS BASED ON AREAL SNOW 
COVER AND A PRECIPITATION INDEX, 
Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
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For primary bibliographic entry see Field 02C. 
W72-05910 


RADIO-TELEMETRY NETWORK USED BY 
THE U. S. GEOLOGICAL SURVEY FOR RE- 
PORTING HYDROLOGIC DATA IN WESTERN 
WASHINGTON, 
Geological Survey, Wash. Water 
Resources Div. 

For primary bibliographic entry see Field 02C. 
W72-05915 


Tacoma, 


DEVELOPMENT F THE FULCRUM 
WEIGHING DEVICE FOR PRECIPITATION 
GAGES, 

Soil Conservation Service, Fort Collins, Colo. 

For primary bibliographic entry see Field 02C. 
W72-05916 


FIELD PERFORMANCE OF THE UNIVERSAL 
SURFACE PRECIPITATION GAGE, 
Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center. 

For primary bibliographic entry see Field 02C. 
W72-05917 


SELECTED METHODS OF AQUIFER TEST 
ANALYSIS, 

Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 04B. 
W72-05999 


APPLICATION OF BOREHOLE GEOPHYSICS 
TO THE INVESTIGATION AND DEVELOP- 
MENT OF GROUNDWATER RESOURCES, 

For primary bibliographic entry see Field 04B. 
W72-06000 


COMPARISON OF SIEVING AND SETTLING 
TECHNIQUES FOR SIZE ANALYSIS, USING A 
BENTHOS RAPID SEDIMENT ANALYZER, 

Old Dominion Univ., Norfolk, Va. Inst. of 
Oceanography. 

For primary bibliographic entry see Field 02J. 
W72-06013 


INSTRUMENTAL ANALYSIS FOR WATER 
POLLUTION CONTROL. 

For primary bibliographic entry see Field OSA. 
W72-06126 


CHEMICAL COMPOSITION OF ATMOSPHER- 
IC PRECIPITATION AND SURFACE WATERS. 
METHODS OF CHEMICAL ANALYSIS OF 
NATURAL WATERS (KHIMICHESKIY 
SOSTAV ATMOSFERNYKH OSADKOV I! 
POVERKHNOSTNYKH VOD. METODY 
KHIMICHESKOGO ANALIZA PRIRODNYKH 


VOD). 
Gidrokhimicheskii 
(USSR). 


For primary bibliographic entry see Field 02K. 
W72-06146 


Institut, Novocherkassk 


THE MEASUREMENT OF TIDAL WATER 
TRANSPORT IN CHANNELS, 

Institute TNO of Applied Physics, Delft (Nether- 
lands). 

For primary bibliographic entry see Field 02L. 
W72-06167 


WATER CURRENT METER FOR MEAN FLOW 
MEASUREMENTS, 

National Aeronautics and Space Administration, 
Langley Station, Va. Langley Research Center. 

D. Smith, and W. Harrison. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1903-1915, 1970. 6 fig, 
10 ref. 
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Descriptors: *Current meters, “Stream gages, 
Estuaries, Velocity, Discharge (Water), Discharge 
measurement, Sediment discharge. 

Identifiers: Drag force meters. 


A drag-sphere water current meter with a 0 to 6 
ft/sec range was developed for velocity measure- 
ments in relatively steady flows. A two-com- 
ponent strain-gage type force transducer is 
mounted within a 3.7-inch-diameter perforated 
drag sphere. Drag force measurements are related 
to the flow velocity around the meter. Several 
drag-sphere configurations were tested. Frequen- 
cy response and evaluation tests were made with 
current meters in an estuary. Use of these current 
meters in studies of steady-state fluid processes 
and sediment responses is feasible. They are sim- 
ple, relatively inexpensive, and well suited to ap- 
plications where several simultaneous measure- 
ments are needed to determine velocity profiles or 
map flow distribution. (See also W72-03078 thru 
W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 

W72-06168 


PARTICLE VELOCITY MEASUREMENTS 
WITH A LASER DEVICE, 

Southampton Univ. (England). Dept. of Mathe- 
matics. 

C. A. Greated, and N. B. Webber. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1951-1957, 1970. 6 fig, 2 
ref. 


Descriptors: ‘Instrumentation, *Turbulence, 
*Suspended load, *Velocity, *Current meters, 
Sediment transport, Diffusion, Estuaries. 
Identifiers: *Lasers, Particle-velocity meters. 


A laser velocimeter was designed to measure parti- 
cle velocities in a turbulent suspension in open 
channel flow. Both mean and fluctuating velocity 
components can be determined. The system may 
also be used to give records of instantaneous fluid 
velocities. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06171 


SIMPLE SLOPE COMPENSATION CONTROL 
FOR USE WITH THE E.1.L. 23A PH METER, 
Imperial Chemical Industries Ltd., Wilton (En- 
gland). Nylon Works. 

M. W. Bell, and T. E. McCutcheon. 


Laboratory Practice, Vol. 20, No. 11, p 872, 
November 1971. 
Descriptors: *Instrumentation, Electrodes, 


Calibrations, Automation, Electrical equipment, 
Laboratory equipment, Control systems. 
Identifiers: *pH meters, Slope compensation con- 
trol. 


A simple modification of the standard E.I.L. 23A 
pH meter scale compensation plug provides a 
slope compensation control for the 23A pH meter. 

ohm variable resistor, in series with a 
switch, is connected in parallel with the wire 
wound resistor of the scale expansion plug. A two 
decade logarithmic paper scale (100-1), super-im- 
posed over the pH calibrations of the meter, 
completes conversion of the meter for specific ion 
measurements. After the converted meter is 
calibrated using 100 unit standard solution, the 
meter response is adjusted via the slope compen- 
sation control, to give a scale reading of one for a 
one unit standard solution. The slope compensa- 
tion control provides compensation for electrode 
response in the range of 60-98 percent of the 
theoretical electrode response. (Holoman-Battelle) 
W72-06251 


AN AUTOMATIC PH STAT FOR USE WITH 
LABORATORY PH METERS, 

Imperial Chemical Industries Ltd., Manchester 
(England). Organics Div. 


G. R. Perry, and F. Rhoden. 
Laboratory Practice, Vol. 20, No. 10, p 808, 810, 
October 1971. 2 fig, 5 ref. 


Descriptors: *Automatic control, *Automation, 
“Hydrogen ion concentration, *Instrumentation, 
Potentiometers, Electrical equipment, Laboratory 
equipment, Control systems. 

Identifiers: *pH-stat, pH meters. 


An inexpensive pH-stat has been constructed, 
primarily for use with the E.I.L. 23A pH meter, 
but with minor circuit modifications may be used 
with any pH meter that has recorder output facili- 
ties. The equipment is constructed from commer- 
cially available units that require little adjustment 
before use. The pH-stat stands on top of the pH 
meter with both the pH meter and dispenser being 
powered from a single bench socket. The set point 
is derived from an external potentiometer chain 
which controls the level of input signals in relation 
to the set point. For reactions where alkali is 
produced the pH-stat may be modified to give 
reverse control action by only minor circuit altera- 
tions and dispensing acid to the reaction. 
(Holoman-Battelle) 

W72-06252 


INSTRUMENTS FOR WATER QUALITY MONI- 
TORING, 

Environmental Protection Agency, Cincinnati, 
Ohio. 

For primary bibliographic entry see Field OSA. 
W72-06260 


THE USE OF ALTERNATE DILUTIONS IN 
MAKING COLONY COUNTS, 

For primary bibliographic entry see Field OSA. 
W72-06282 


BAYESIAN DECISION THEORY APPLIED TO 
DESIGN IN HYDROLOGY, 

Arizona Univ., Tucson. Dept. of Systems En- 
gineering. 

For primary bibliographic entry see Field 06A. 
W72-06307 


RADIATION PROTECTION INSTRUMENTA- 
TION AND ITS APPLICATION. 

International Commission on Radiation Units and 
Measurements, Washington, D.C. 

For primary bibliographic entry see Field OSA. 
W72-06314 


DEVELOPMENT OF ANALYTICAL 
TECHNIQUES FOR THE DETERMINATION OF 
TRACE ORGANIC MATERIALS IN WATER, 
Rocketdyne, Canoga Park, Calif. 

For primary bibliographic entry see Field OSA. 
W72-06362 


INFRARED PHOTOS FOR DRAINAGE ANALY- 
SIS, 

McGill Univ. Montreal (Quebec). 

J. T. Parry, and H. Turner. 

Photogrammetric Engineering, Vol. 37, No. 10, 
Oct 1971. p 1031-1038, 4 fig, 2 photo, 2 tab, 14 ref. 


Descriptors: ‘*Photointerpretation, *Infrared 
radiation, *Remote sensing, *Drainage systems, 
*Hydrology, Photogrammetry, Aerial photog- 
raphy, Detection, Photographs, Channels. 
Identifiers: Canada, *Infrared imagery, Recogni- 
tion, Photographic analysis. 


Earth scientists are beginning to appreciate the 
value of special-purpose air photography. 
Modified infrared and panchromatic air photos at 
medium scales were compared to determine effec- 
tiveness in revealing drainage networks in a 
forested area of New Brunswick, eastern Canada. 
Water channels were more immediately recog- 
nized on the infrared photos, and considerably 
more network detail was detected: 73% compared 


RESOURCES DATA—Field 07 
Data Acquisition—Group 7B 


with 39% for a small sample of first-order chan- 
nels. For small drainage basins ranging from first- 
to fourth-order, infrared photos improved channel 
detection by 37% compared with panchromatic 
photos. Infrared proved more effective in: reveal- 
ing shallow channels through bar complexes, 
identifying shallow expanses of water and delimit- 
ing their margins, differentiating between 
vegetated and nonvegetated point bars, identifying 
aquatic vegetation, and revealing waterlogged 
soils. (USBR) 

W72-06402 


DIFFERENTIAL PRESSURE FLOWMETER 
WITH LINEAR RESPONSE, 

Gervase Instruments Ltd. (England). 

D. Turner. 

Paper 17, International Conference on Modern 
Developments Flow Measurements, Atomic Ener- 
gy Research Establishment, Harwell, Great 
Britain, Sept 1971. 11 p, 4 fig. 


Descriptors: *Flowmeters, Flow measurement, 
Orifices, *Orifice meters, Fluid mechanics, Flow 
rates, Pressure, Measuring instruments, Specific 
gravity, Temperature, Viscosity, Effects, Foreign 
products, Accuracy, Hydraulics. 

Identifiers: *Differential pressure, Schematic dia- 
grams, Great Britain. 


Differential pressure flowmeters have previously 
been classified as either constant orifice area vari- 
able differential pressure, or constant differential 
pressure variable orifice area. The dynamic range 
of either type is about 10 to 1. A new hybrid instru- 
ment has been developed in which the orifice area 
is a function of the differential pressure. This in- 
strument gives a differential pressure directly pro- 
portional to the flow rate over a range of 100 to 1. 
Alternative arrangements produce exponentially 
varying differential pressures, which may be 
processed electronically to measure flow rates 
over a range of 1000 to 1. A description of the in- 
strument is given. Test results show the dynamic 
and linearity achieved in practice. The ef- 
fects of variations in temperature, specific gravity, 
and discosity of the measured liquid are described. 
(USBR) 
W72-06404 


A RECORDING GAGE FOR BLOWING SNOW, 
Forest Service (USDA), Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 02C. 
W72-06405 


THE ELECTRONIC RECORDING OF PLANK- 
TON ORGANISMS, 

California Univ., Santa Barbara. Dept. of Zoology. 
For primary bibliographic entry see Field 02L. 
W72-06437 


HURRICANE HILDA, 1964: 1. GENESIS, AS 
REVEALED BY SATELLITE ‘PHOTOGRAPHS, 
CONVENTIONAL AND AIRCRAFT DATA, 
National Hurricane Research Lab., Miami, Fla. 
For primary bibliographic entry see Field 02B. 
W72-06438 


REMOTE SENSING OF CROP WATER 
DEFICITS AND ITS POTENTIAL APPLICA- 
TIONS - AN ANNOTATED BIBLIOGRAPHY, 
Texas A and M Univ., College Station. Remote 
Sensing Center. 

W. P. David. 

Available from NTIS, Springfield, Va. 22151 as 
N70-42626, $3.00 in paper copy, 95 cents 
microfiche. Technical Report RSC-06, September 
1969. 49 p, 5 fig, 3 tab, 67 ref. 


Descriptors: *Remote sensing, *Plant physiology, 
*Water requirements, *Water shortage, *Spec- 
troscopy, Electromagnetic waves, Water balance, 
Crops, Vegetation, Reviews, Hydrologic budget, 
Analytical techniques, Instrumentation. 
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The feasibility of using remote sensors in detecting 
water deficits in plants was studied including the 
significance of crop water deficits to crop produc- 
tion, the development and symptoms of crop 
water deficits, the energy environment of plants 
and the characteristics of plants that influence 
both reflectance and emittance of electromagnetic 
or radiant energy. An extensive review of per- 
tinent literature shows that two well established 
symptoms of crop water deficits lend themselves 
to remote sensing. These are: (a) the morphologi- 
cal and physiological changes which are accom- 
panied by changes in plant reflectance in the 
waveband from 0.4 to 3 microns and (b) the 
changes in canopy energy balance which are 
evident from the change in the canopy tempera- 
ture and its radiance in the waveband from 6-20 
microns. The limitations facing the remote detec- 
tion of crop water deficits are largely due to in- 
herent characteristics of the object being sensed. 
The complex crop geometry, the variations in crop 
radiation and climatic environment, the incidence 
of diseases, of soil nutrient deficiencies, and other 
factors all contribute. (Woodard-USGS) 
W72-06440 


A STUDY OF THE CONDITION OF PIEZOME- 
TERS IN THE 1949 INSTALLATION AT REID- 
-BEDFORD, LOUISIANA, 

Waterways Experiment Station, Vicksburg, Miss. 
J. L. McCall. 

Available from NTIS, Springfield, Va. 22151 as 
AD-730 730, $3.00 paper copy, 95 cents 
microfiche. Miscellaneous Paper S-68-22, 
November 1968. 24 p, 8 photo, 5 plate, 3 tab. 


Descriptors: *Piezometers, *Durability, *Testing, 
*Reviews, *Instrumentation, Pressure measuring 
instruments, Observation wells, Deterioration, 
Resistance, Corrosion, Soil properties, Acidic 
soils, Alkaline soils, Water levels. 

Identifiers: *Reid-Bedford (La). 


Twelve piezometers installed at Reid-Bedford, 
La., in 1949 were cleaned in 1967 by surging with 
water and air. Attempts to retrieve all 12 of the 
piezometers were only partially successful 
because of severe corrosion on the standpipes of 
some. Chemical tests showed that the soil was 
moderately acidic (pH 6.7) in the vicinity of the 
corroded piezometers and moderately basic (pH 
7.5) in the vicinity of the noncorroded ones. The 
lead cable of the one electrical piezometer was 
short-circuited. The attempt to retrieve this 
piezometer failed. An increase in basic time lag for 
open- and closed-system hydraulic piezometers 
was evident over an extended period of time due 
to clogging of the sand filters and porous pickups. 
In the case of slowly fluctuating subsurface hydro- 
static conditions, an increased basic time lag does 
not seriously impair the usefulness of the piezome- 
ter. Some of the piezometers had a relatively long 
useful life even though severe corrosion of the 
standpipes had occurred. No maintenance had 
been performed on any piezometers for a period of 
17 years prior to the study. (Woodard-USGS) 
W72-06441 


IN SITU DETERMINATIONS OF PH IN SOME 
LAKES, 

Oslo Univ. (Norway). Dept. of Limnology. 

For primary bibliographic entry see Field 02H. 
W72-06447 


APPLICATION OF GEOPHYSICAL LOGGING 
TO GROUNDWATER STUDIES IN 
SOUTHEASTERN SASKATCHEWAN, 
Saskatchewan Research Council, Saskatoon. 

For primary bibliographic entry see Field 04B. 
W72-06449 


AERIAL SURVEILLANCE OF WATER QUALI- 
TY IN NEW YORK STATE, 

Geological Survey, Albany, N.Y. 

J. M. Whipple. 


In: Proceedings of the 38th Annual Meeting of 
American Society of Photogrammetry, Washing- 
ton, DC, March 12-17, 1972: Falls Church, Va. 
American Society of Photogrammetry, p 199-211, 
1972. 9 fig, 9 ref. 


Descriptors: *Remote sensing, *Infrared radia- 
tion, *New York, *Pollutant identification, Air- 
craft, Instrumentation, Mapping, Data collections, 
Thermal pollution, Water circulation, Tracking 
techniques, Tracers. 


Because thermal radiance can be used as a natural 
tracer of water circulation, it is useful in verifying 
the validity of point-sample locations and 
hydrodynamic models. Airborne equipment used 
by the U.S. Geological Survey in New York con- 
sists of a fixed-field radiometer, line-scanner with 
thermal references, a.c. and d.c. amplifiers, tape 
recorder, display screen, and film printer. Correla- 
tive information includes weather data and water- 
temperature records from the State automatic 
water-quality network and other sources. A cen- 
trally located aircraft permitted economy and good 
response to weather. Near Rochester on Lake On- 
tario the thermal radiances of the Genesee River, a 
cooling-water discharge, and the lake were mea- 
sured. Other hydrologic features observed on 
imagery included spatial thermal pulsing of both 
artificial and natural discharges and a possible 
groundwater discharge into the lake. (See W72- 
06461 thru W72-06463) (Knapp-USGS) 

W72-06460 


DUAL-CHANNEL AIRBORNE I-R SCANNING 
FOR DETECTION OF ICE IN PERMAFROST 
(ALASKA-PRELIMINARY RESULTS), 
Development and Resources Transportation Co., 
Silver Spring, Md. 

L. A. LeSchack, and F. H. Morse. 

In: Proceedings of the 38th Annual Meeting of 
American Society of Photogrammetry, Washing- 
ton, D C, March 12-17, 1972: Falls Church, Va., 
American Society of Photogrammetry, p 213-238, 
1972. 13 fig, 1 tab, 18 ref. ONR Contract No 0014- 
710C-0396. 


Descriptors: *Remote sensing, *Permafrost, *In- 
frared radiation, *Ice, Cold regions, Aircraft, In- 
strumentation, Surveys, Mapping, Data collec- 
tions. 

Identifiers: *Soil ice, Frost polygons. 


Massive ice in permafrost may be detected by 
sensing the associated surface thermal anomalies 
with an airborne synchronous dual-channel in- 
frared line scanner. Comparison of the ratio map 
of an area with the thermal maps in the 4.5-5.5 and 
8-12 micron bands, and especially with the product 
imagery map, distinguishes anomalous regions due 
primarily to temperature. Field ground truth stu- 
dies, including extensive permafrost probing and 
near-surface temperature measurements taken at 
hourly intervals over several days, were con- 
ducted for correlation with the airborne imagery. 
Drilling of one ridge-shaped permafrost structure, 
located by probing in an area corresponding to the 
polygonal structure seen on the imagery, revealed 
more ice in the cores than would have been an- 
ticipated by random drilling. These structures are 
the sides of ice polygons seen on the I-R imagery 
but not observable in standard aerial photography. 
(See also W72-06460) (Knapp-USGS) 

W72-06461 


WETLANDS MAPPING IN NEW JERSEY, 
American Univ., Washington, D.C. Dept. of Biolo- 


gy. 
For primary bibliographic entry see Field 07C. 
W72-06462 


INTERPRETATION OF WETLANDS IMAGERY 
BASED ON SPECTRAL REFLECTANCE 
CHARACTERISTICS OF SELECTED PLANT 
SPECIES, 

Geological Survey, Washington, D.C. 

V. P. Carter, and R. R. Anderson. 
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In: Proceedings of the 38th Annual Meeting of 
American Society of Photogrammetry, Washing- 
ton, D C, March 12-17, 1972: Falls Church, Va., 

American Society of Photogrammetry, p 580-595, 
1972. 8 fig, 1 tab, 6 ref. 


Descriptors: *Remote sensing, *Aerial photog- 
raphy, *Wetlands, *Marsh plants, *Infrared radia- 
tion, Surveys, Soil-water-plant relationships, 
SEED Wavelengths, Vegetation ef- 
ects. 


Spectral reflectance curves, showing percent 
reflectance as a function of wavelength between 
0.400 and 1.350 micrometers, were determined in 
the field for selected marsh species. Reflectance at 
three critical points, green (0.550 micrometers), 
red 0.675 micrometers, and near infrared (0.750- 
0.850 micrometers) was correlated with image 
color on color infrared photographs. Small 
changes in red reflectance were most important in 
determining image tone where near IR reflectance 
was high. These changes were caused by seasonal 
shifts in leaf and plant orientation in sweet flag and 
Spartina patens. Vertical orientation of leaves of 
arrow arum and sweet flag resulted in a low 
reflectance in the green and red and in a dark red 
image tone. The low reflectance of needlerush i in 
the green and IR resulted in a dark-gr h image 
on color IR photos. A mud coating on yellow water 
lily leaves lowered the near IR reflectance while 
raising the green and red reflectance. The result 
was a light bluish image tone. (See also W72- 
06460) (Knapp-USGS) 

W72-06463 





DEVELOPMENT OF A SATELLITE 
MICROWAVE RADIOMETER TO SENSE THE 
SURFACE TEMPERATURE OF THE WORLD 
OCEANS, 

North American Rockwell Corp., Downey, Calif. 
G. M. Hidy, W. F. Hall, W. N. Hardy, W. W. Ho, 
and A. C. Jones. 

Available from NTIS, Springfield, Va., 22151 
Price $3.00. National Aeronautics and Space Ad- 
ministration Contractor Report NASA CR-1960, 
February 1972. 266 p, 77 fig, 30 tab, 5 ref. 


Descriptors: *Water temperature, *Oceans, 
*Remote sensing, *Satellites (Artificial), *Instru- 
mentation, *Radiation, Analytical techniques, 
Salinity, Turbulence, Surface waters, At- 
mosphere, Waves (Water), Meteorology. 
Identifiers: *Radiometer (S-band). 


The determination of the ocean-surface tempera- 
ture with an absolute accuracy of plus or minus 1 
Kelvin and a resolution of plus or minus 0.1 Kelvin 
from a satellite on a global, all-weather, and day- 
night basis is of vital importance to the fishery in- 
dustry, the marine transport industry, the 
oceanographers and marine meteorologists. A 
proposed S-band-radiometer measurement from 
NIMBUS for this purpose was judged to have 
scientific and practical merits and was placed 
under the Advanced Applications Flight Experi- 
ment program of NASA for further advancement 
into the satellite readiness state. The investigation 
results include (1) effects due to the state of the 
sea surface, (2) effects caused by the intervening 
atmosphere, and (3) instrumental effects as- 
sociated with imperfections in the instrument it- 
self. Also described is an instrument design for 
better than plus or minus 0.1 Kelvin temperature 


resolution under unattended conditions. 
(Woodard-USGS) 
W72-06469 


THE LOOK OF OUR LAND -- AN AIRPHOTO 
ATLAS OF THE RURAL UNITED STATES: THE 
PLAINS AND PRAIRIES. 

Economic Research Service, Washington, D.C. 


Available from GPO, Washington, D C 20402 - 
Price $1.00. Department of Agriculture, Handbook 
No 419, October 1971. 84 p, 39 ref. 
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Descriptors: *Land use, *Aerial photography, 
*Surface waters, *Topography, *Mapping, Ter- 
rain analysis, Regions, Crops, Irrigation, Agricul- 
ture, Rivers, Watersheds (Basins), Remote 
sensing. 

Identifiers: Regional airphotos (100th meridian). 


Airphotos illustrate land use patterns, including 
surface waters and terrain, in five land resource 
regions near the 100th meridian. Portions of small- 
scale airphoto index sheets and a stereopair of 
airphotos accompany the description of each area. 
The five regions in this atlas are: Northern Great 
Plains Spring Wheat Region, Western Great Plains 
Range and Irrigated Region, Central Great Plains 
Winter Wheat and Range Regions, Southwestern 
Plateaus and Plains Range and Cotton Region, and 
Southwestern Prairies Cotton and Forage Region. 
(Woodard-USGS) 

W72-06476 


DEVELOPMENT AND CALIBRATION OF A 
PRESSURE-DIFFERENCE BEDLOAD SAM- 
PLER, 

Geological Survey, Menlo Park, Calif. Water 
Resources Div. 

For primary bibliographic entry see Field 02J. 
W72-06477 


AN INVESTIGATION OF OIL FLUORESCENCE 
AS A TECHNIQUE FOR THE REMOTE 
SENSING OF OIL SPILLS, 
Transportation Systems 
Mass. 

J. F. Fantasia, T. M. Hard, and H. C. Ingrao. 
Available from NTIS Springfield, Va. 22151 as 
PB-203 585, $3.00 paper copy, $0.95 microfiche. 
Final Contract Report to Coast Guard Office of 
Research and Development, June 1971. 118 p, 28 
fig, 11 tab, 26 ref. DOT-CG-TSC-71-7. 


Center, Cambridge, 


Descriptors: *Oily water, *Water pollution 
sources, *Remote sensing, *Path of pollutants, 
*Analytical techniques, Instrumentation, Model 
studies, Laboratory tests, On-site investigations, 
Surface waters. 

Identifiers: *Oil spills, Oil fluorescence, Laser. 


The feasibility of remote sensing of oil spills by 
laser-excited oil fluorescence was investigated. 
The required parameters were measured in the 
laboratory. These parameters were fed into a 
physical model to predict signal and background 
levels; and the predictions were verified by field 
experiments. Airborne detection, identification, 
and quantification of oil spills at sea are shown to 
be feasible with existing equipment, day or night. 
(Woodard-USGS) 

W72-06479 


PHOTOCOLORIMETRIC DETERMINATION 
OF CALCIUM IN NATURAL WATERS 
(FOTOKOLORIMETRICHESKOYE 
OPREDELENIYE KAL’TSIYA V PRIRODNYKH 
VODAKH), 

Irkutskii Gosudarstvennyi Universtet (USSR). 

For primary bibliographic entry see Field 02K. 
W72-06553 


PRESERVATION OF WATER SAMPLES CON- 
TAINING SULFUR COMPOUNDS (KONSER- 
VIROVANIYE PROB VODY, SODERZ- 
HASHCHIKH SOYEDINENIYA SERY), 
Gidrokhimicheskii Institut, Novocherkassk 
(USSR). 

For primary bibliographic entry see Field 02K. 
W72-06554 


SOME ASPECTS OF THE PRESENT STATUS 
OF ANALYSIS OF ORGANIC MATTER IN 
NATURAL WATERS (NEKOTORYYE ASPEK- 
TY SOVREMENNOGO IZUCHENIYA OR- 
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GANICHESKOGO VESHCHESTVA PRIROD- 
NYKH VOD), 

Akademiya Nauk SSSR, Moscow. Institut Biologii 
Vnutrennykh Vod. 

For primary bibliographic entry see Field OSA. 
W72-06556 


PHOTOCHEMICAL METHOD OF DETERMIN- 
ING ORGANIC CARBON (FOTOK- 
HIMICHESKIY METOD OPREDELENIYA OR- 
GANICHESKOGO UGLERODA), 
Gidrokhimicheskii Institut, 
(USSR). 

For primary bibliographic entry see Field OSA. 
W72-06559 


Novocherkassk 


SOME SEISMIC MEASUREMENTS ON THE 
VIRGINIA COASTAL PLAIN-AN EVALUATION 
STUDY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Water Resources Research Center. 
For primary bibliographic entry see Field 02L. 
W72-06561 


SOIL PREPARATION AND SAMPLING 
TECHNIQUES FOR STUDYING ION MOVE- 
MENT 


Tennessee Valley Authority, Muscle Shoals, Ala. 
Soils and Fertilizer Research Branch; and Tennes- 
see Valley Authority, Muscle Shoals, Ala. Div. of 
Agricultural Development. 

For primary bibliographic entry see Field 02G. 
W72-06576 


7C. Evaluation, Processing and 
Publication 


COMPUTERIZED SLOPE STABILITY; THE 
SLIDING BLOCK PROBLEM, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-05883 


COMPUTER ASSISTED SLOPE STABILITY 
ANALYSIS FOR STEADY AND TRANSIENT 
STATE FLOW CONDITIONS, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-05884 


GROUNDWATER AVAILABILITY IN PIATT 
COUNTY, 

Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 04B. 
W72-05891 


WATER-RESOURCES APPRAISAL OF THE 
GRANITE SPRINGS VALLEY AREA, PERSH- 
ING, CHURCHILL, AND LYONS COUNTIES, 
NEVADA, 

Geological Survey, Carson City, Nev. 

For primary bibliographic entry see Field 04B. 
W72-05892 


SOCIAL IMPLICATIONS OF THE COMPUTER, 
Thomas J. Watson Research Center, Yorktown 
Heights, N.Y. 

For primary bibliographic entry see Field 06B. 
W72-05943 


COMPUTER TECHNIQUES FOR IDENTIFYING 
LOW RESOLUTION MASS SPECTRA, 

Jet Propulsion Lab., Pasadena, Calif. 

For primary bibliographic entry see Field 02K. 
W72-05975 
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COMPUTERIZED SLOPE STABILITY, THE 
SLIDING BLOCK PROBLEM, BY CARLOS 
MENDEZ; STEADY AND TRANSIENT STATE 
FLOW CONDITIONS, BY M. B. ROY, 

Purdue Univ., Lafayette, Ind. School of Civil En- 


gineering. 
For primary bibliographic entry see Field 08D. 
W72-05980 


DYNAMIC SIMULATION OF UNSTEADY 
FLOW OF WATER IN UNSATURATED SOILS 
AND ITS APPLICATION TO SUBIRRIGATION 
SYSTEM DESIGN, 

Texas A and M Univ., College Station. Water 
Resources Inst. 

For primary bibliographic entry see Field 02G. 
W72-05984 


GEODESY, MAPPING, OCEANOGRAPHY. 


Military Engineer, Vol 64, No 417, p 44-47, Janua- 
ry-February 1972. 1 photo. 


Descriptors: *Hydrology, *Reviews, *Surveys, 
*Mapping, *Projects, Antarctic, Glaciers, Califor- 
nia, Coasts, Bays, Estuaries, Great Lakes. 
Identifiers: *Current projects, Project reviews. 


Current surveying and mapping news (short news 
items) are summarized. The items concerned with 
hydrology include: Geological Survey, mapping 
Antarctica ‘dry’ valleys; Washington State 
glaciers; hydrographic survey off San Diego; Na- 
tional Ocean Survey, major products; tidal current 
survey in San Francisco Bay; and Lake Survey 
Center instruments for International Field Year on 
the Great Lakes (IFYGL). (Woodard-USGS) 
W72-05997 


WATER WELLS AND SPRINGS IN THE 
WESTERN PART OF THE UPPER SANTA 
MARGARITA RIVER WATERSHED, RIVER- 
SIDE AND SAN DIEGO COUNTIES, CALIFOR- 
NIA, 

Geological Survey, Menlo Park, Calif. 

F. W. Giessner, B. A. Winters, and J. S. McLean. 
Available from State of California, Document Sec- 
tion, P.O. Box 20191, Sacramento $4.00. California 
Department of Water Resources Bulletin, No 91- 
20, August 1971. 377 p, 3 fig, 11 map, 5 tab, 10 ref. 


Descriptors: *Data collections, *Water wells, 
*Springs, *California, Valleys, Hydrologic data, 
Aquifer characteristics, Geologic control, Pump 
testing, Specific capacity, Water analysis, Drill 
holes, Water utilization, Alluvium, Water levels. 
Identifiers: Riverside County (Calif), San Diego 
County (Calif). 


Data collections are presented in tables and on 
maps for wells and springs in a 260-sq-mi area in 
all or parts of the following valleys: Auld, 
Diamond, Domenigoni, French, Glen Oak, Long, 
Pauba, Temecula, Tucalota, and Wolf. The 
general geologic and hydrologic features are 
described. The report contains maps showing the 
location of data sites and the reconnaissance 
geology with special reference to the water-yield- 
ing deposits. Purpose of the study is to provide the 
public with data for planning water utilization and 
development projects. Descriptions are given for 
260 water wells and 35 springs and include data on 
location, owner, use of the water, chemical 
analyses, yield, and altitude of each well and 
spring. Records of several hundred water-level ob- 
servations are tabulated. Driller’s logs showing 
lithologic characteristics for 360 boreholes are 
given. Chemical analyses are listed for water sam- 
ples collected from 98 wells and 3 springs. Pump- 
ing test data, including static and pumping water 
levels, well yields, and specific capacities (gpm/ft 
of dd) are given for 97 wells. (Lang-USGS) 
W72-05998 








Field O7—-RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


COMBINED SURFACE WATER-GROUN- 
DWATER ANALYSIS OF HYDROLOGICAL 
SYSTEMS WITH THE AID OF THE HYBRID 
COMPUTER, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 04B. 
W72-06006 


TREATISE ON URBAN WATER SYSTEMS. 
For primary bibliographic entry see Field 06B. 
W72-06102 . 


RECONSTRUCTION ERRORS IN DIGITAL-T- 
O-ANALOG CONVERSION, 

National Aeronautics and Space Administration, 
Houston, Tex. Manned Spacecraft Center. 

W. P. Dotson, Jr. 

Instruments and Control Systems, Vol. 45, No. 1, 
p 99-101, January 1972. 7 fig, 1 tab, 3 ref. 


Descriptors: Digital computers, Analog compu- 
ters, Data processing, Automation, Simulation 
analysis, Data transmission. 

Identifiers: Digital to analog conversion, Nyquist 
sampling theorem, Systems analysis. 


Since signal bandwidth occasionally exceeds the 
capability of the communication system in digital 
systems, errors may result when an analog signal 
is reconstructed. Equations were developed for 
determining baseline and peak errors and error as 
a function of sample rate for zero-order, first- 
order, and second-order D/A converters. The 
validity of the error equations was checked using a 
hybrid computer simulation. Results indicate that 
use of third-order D/A conversion yielded as accu- 
rate a reproduction of data as zero-order conver- 
sion at twice the sampling rate. The technique was 
also superior to reducing data resolution, in terms 
of error performance, quantization noise and 
channel bandwidth requirements. (Little-Battelle) 
W72-06279 


EXPERIMENTAL OPTIMIZATION OF STEP 
AERATION WASTE TREATMENT SYSTEMS, 
Kansas Water Resources Research Inst., Manhat- 
tan. 

For primary bibliographic entry see Field 05D. 
W72-06289 


FLOOD CONTROL DEVELOPED AND 
OPERATED WITH SIMULATION, 

Los Angeles County Flood Control District, Calif. 
Management Systems Div. 

For primary bibliographic entry see Field 03D. 
W72-06308 


HEALTH AND SAFETY LABORATORY FAL- 
LOUT PROGRAM QUARTERLY SUMMARY 
REPORT, SEPTEMBER 1-DECEMBER 1971, 
New York Operations Office (AEC), N.Y. Health 
and Safety Lab. 

For primary bibliographic entry see Field OSB. 
W72-06317 


SOURCE MAP DEVELOPMENT FOR USE IN 
PREDICTING RADIOLOGICAL EFFECTS OF 
NUCLEAR FACILITY OPERATIONS, 

Hanford Engineering Development  Lab., 
Richland, Wash. 

For primary bibliographic entry see Field OSC. 
W72-06332 


HERMES - A DIGITAL COMPUTER CODE FOR 
ESTIMATING REGIONAL RADIOLOGICAL 
EFFECTS FROM THE NUCLEAR POWER IN- 
DUSTRY, 

Hanford Engineering 
Richland, Wash. 

For primary bibliographic entry see Field 0SC. 
W72-06338 


Development __Lab., 


THE DEVELOPMENT OF COMPUTER PRO- 
GRAMS APPLICABLE TO MEANINGFUL 
PRECIPITATION MANAGEMENT EXPERI- 


NTS, 
Denver Univ., Colorado. Dept. of Geography. 
W. A. Peterman. 
Available from the National Technica! Informa- 
tion Service as PB-202 199, $3.00 in paper copy, 
$0.95 in microfiche. Weather Modification 
Research Project Final Report, July 1, 1971. 59 p, 
7 fig, 16 ref, 5 append. 


Descriptors: *Precipitation (Atmospheric), *Com- 
puter models, *Computer programs, *Weather 
forecasting, *Analytical techniques, Meteorologi- 
cal data, Data processing, Data storage and 
retrieval, Mathematical models, Synoptic analy- 
sis, Systems analysis, Input-output analysis, Data 
transmission. 


For three years the Weather Modification Project 
at the University of Denver was engaged in 
developing computer programs applicable to 
meaningful precipitation management research. A 
number of computer programs and models were 
written, modified, and tested. The system 
presented in this report has been placed into an 
operational status by the Division of Atmospheric 
Water Resources Management. Data presented for 
the system include Fortran listings of program 
sounding analysis, program time-space cross-sec- 
tion, and program of horizontal plot. (Woodard- 
SGS) 
W72-06427 


GREAT LAKES WATER LEVELS--1960-1970. 
Lake Survey Center, Detroit, Mich. 


Available from the National Technical Informa- 
tion Service as COM-71 50331, $3.00 in paper 
copy, $0.95 in microfiche. Department of Com- 
merce Lake Survey Center Publication, April 
1971. 184 p, 1 fig. 


Descriptors: *Great Lakes, *Water levels, 
*Hydrologic data, *Data collections, Water level 
fluctuations, Gaging station, Surface waters, Sur- 
veys. 

Identifiers: *Lake Survey Center. 


This publication contains the Lake Survey Cen- 
ter’s Great Lakes water-level gage records. 
Monthly and annual average levels for each cur- 
rent permanent gage are shown in Lake Survey’s 
network for the period each gage has been in ex- 
istence. Also given are the average monthly 
average levels and the highest and lowest monthly 
average levels for the period of record plus the 
average monthly average levels for the period 1960 
through 1970. The gages record water levels in an 
analog or digital format on strip charts which are 
retained for a ten-year period. Hourly levels are 
extracted from both the analog and digital records. 
(Woodard-USGS) 


W72-06428 
DETERMINISTIC APPROACH TO 
WATERSHED MODELING, 


Agricultural Research Service, Fort Collins, Colo. 
Engineering Research Center. 

For primary bibliographic entry see Field 02A. 
W72-06442 


THE PARAMETRIC 
WATERSHED MODELING, 
Agricultural Research Service, Athens, Ga. 
Southeast Watershed Research Center. 

For primary bibliographic entry see Field 02A. 
W72-06443 


APPROACH TO 


THE STOCHASTIC 
WATERSHED MODELING, 
Agricultural Research Service, Chickasha, Okla. 
Southern Great Plains Watershed Research 
Center. 

For primary bibliographic entry see Field 02A. 
W72-06452 


APPROACH TO 
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WETLANDS MAPPING IN NEW JERSEY, 
American Univ., Washington, D.C. Dept. of Biolo- 


RR. Anderson, and F. J. Wobber. 

In: Proceedings of the 38th Annual Meeting of 
American Society of Photogrammetry, Washing- 
ton, DC, March 12-17, 1972: Falls Church, Va., 
—* Soc. of Photogrammetry, p 530-536, 
1972. 


Descriptors: *Mapping, “Aerial photography, 
*Wetlands, *New Jersey, Infrared radiation, 
Photogrammetry, Data collections, Surveys, Ter- 
rain analysis. 


The New Jersey Wetlands Act of 1970 required 
that mapping and inventory of wetlands along the 
marine coastal zone and tidally-influenced estua- 
ries of the State be undertaken in order that this 
important natural resource be properly managed. 
A prime requirement was that map products have 
validity which could withstand the challenge of 
litigation. Natural color and color infrared aerial 
photography at a scale of 1:12,000 was obtained 
over two sites designated by the State. Final map 
products were prepared which contained: (a) the 
upper wetlands boundary; (b) the line of biological 
mean high water to establish state riparian lands; 
and (c) delineation of major plant species associa- 
tions of five acres or larger in size. (See also W72- 
06460) (Knapp-USGS) 

W72-06462 


COMBINED ICE AND WATER BALANCES OF 
GULKANA AND WOLVERINE GLACIERS, 
ALASKA, AND SOUTH CASCADE GLACIER, 
WASHINGTON, 1965 AND 1966 HYDROLOGIC 


YEARS, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 02C. 
W72-06466 


WATER TEMPERATURES OF CALIFORNIA 
STREAMS, TULARE BASIN AND _ SAN 
JOAQUIN BASIN SUBREGIONS, 

Geological Survey, Menlo Park, Calif. 

J.C. Blodgett. 

Geological Survey Open-file Report, 1971. 107 p, 4 
fig, 1 tab, 24 ref. 


Descriptors: *Water temperature, *Surface 
waters, *California, *Data collections, *Streams, 
Reviews, Hydrologic data, Thermometers, Instru- 
mentation. 

Identifiers: *Tulare Basin (Calif), *San Joaquin 
Basin (Calif), Stream temperature ranges. 


A summary of water-temperature records is 
presented for data collected through September 
1968 in the Tulare Basin and San Joaquin Basin 
Subregions of California. Data are included for 68 
stream sites in the Tulare Basin and 149 in the San 
Joaquin Basin. Water temperatures, in degrees 
Celsius, are summarized by months, years, and for 
the period of record. A description is included to 
identify each station where data were collected. 
The summary data for each site may be used to 
provide guidelines for the establishment of ther- 
mal standards used in water-quality management. 
(Woodard-USGS) 

W72-06467 


RECENT DEVELOPMENTS IN THE ANALYSIS 
OF HYDROLOGICAL TIME RECORDS. CON- 
CATENATIONS AND SPECTRUM ANALYSIS 
(DEVELOPPEMENTS RECENTS EN MATIERE 
D’ANALYSE DES CHRONIQUES D’EVENE- 
MENTS HYDROLOGIQUES: LIAISON’ EN 
CHAINE, ANALYSE SPECTRALE), 

Purdue Univ., Lafayette, Ind. School of Civil En- 
gineering. 

For primary bibliographic entry see Field 02A. 
W72-06474 
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SUMMARY OF GROUND-WATER 
HYDROLOGICAL DATA IN MICHIGAN IN 
1970, 


Geological Survey, Ann Arbor, Mich. 

G. C. Huffman, and T. Thompson. 

Geological Survey Open-file Report, 1971. 94 p, 41 
fig, 2 tab, 95 ref. 


Descriptors: *Groundwater, *Hydrologic data, 
*Data collections, *Michigan, *Hydrogeology, 
Water level fluctuations, Water wells, Observa- 
tion wells, Water levels, Hydrographs, Precipita- 
tion (Atmospheric), Aquifers, Groundwater 
recharge, Pumping, Water quality, Water yield, 
Specific capacity. 


Records of groundwater levels in the principal 
aquifers of Michigan are presented for 1970. Also 
are of groundwater pumpage, 
data on municipal, public and industrial water- 
supply facilities, and the effects of precipitation of 
groundwater levels. Records of water levels in 
areas of heavy pumpage, and in areas where 
changes are principally from natural influences, 
are illustrated or tabulated to allow comparison 
between these types of waterlevel fluctuations. 
The water levels and related data provide a day-to- 
day record for the evaluation of available ground- 
water supplies. The long-term records serve as a 
framework to which short-term records may be re- 
lated. Water levels in most wells declined the first 
half of 1970 as precipitation during that period was 
generally below normal. However, above normal 
precipitation during the latter part of the year 
resulted in levels rising to higher stages than at the 
start of the year. Record high levels were observed 
in only 25 wells, about 60% less than in 1969. 
(Woodard-USGS) 
W72-06488 





FORECASTING WATER DEMANDS, 
National Water Commission, Arlington, Va. 
For primary bibliographic entry see Field 06D. 
W72-06489 


08. ENGINEERING WORKS 
8A. Structures 


COMPUTERIZED SLOPE STABILITY; THE 
SLIDING BLOCK PROBLEM, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-05883 


COMPUTER ASSISTED SLOPE STABILITY 
ANALYSIS FOR STEADY AND TRANSIENT 
STATE FLOW CONDITIONS, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-05884 


GEOLOGIC APPLICATION TO A DAMSITE IN 
LAURENS COUNTY, SOUTH CAROLINA, 

Soil Conservation Service, Columbia, S.C. 

For primary bibliographic entry see Field O8E. 
W72-05889 


PLANNING UNDERGROUND STORAGE FOR 
WATER SUPPLIES, 

Water Supply Board, New York. 

L. Ericson, and V. G. Terenzio. 

Journal of Sanitary Engineering Division, Amer- 
ican Society of Civil Engineers, Vol. 94, No. SA6, 
June, 1968, p 489-505, 8 fig, 9 ref. 


Descriptors: *Water resources, *Underground 
storage, *Sanitary engineering, Hydraulics, Struc- 
tural analysis, Foundations, Municipal water, 
Planning. 


Anticipating rapid growth, New York City is con- 
structing a large tunnel to Richmond and a surface 
aqueduct that will terminate in a 100,000,000-gal 
capacity underground storage tank. Unusual and 
extensive planning was required for the tank’s 
design, and in preparation for its construction. 
Planning included an investigation of the present 
system, a study of head losses, an evaluation of 
consumption growth throughout the City including 
Richmond, the timing of construction to insure fu- 
ture deliveries, the study of surges and water 
hammer effects, the design of valves and control 
arrangements, the design of the tank structure to 
meet foundation conditions, hydrostatic testing, 
the sterilization of the tank and related feeders, 
and the ultimate restoration of the surrounding 
park lands. The aqueduct to Richmond and appur- 
tenant control structures are scheduled for 
completion in 1969. The tank and associated facili- 
ties will be completed shortly thereafter. (Skoger- 
boe-Colorado State) 

W72-06104 


SNAGGING AND CLEARING PROJECT, 
CRANESNEST RIVER, DICKENSON COUNTY, 
VIRGINIA (DRAFT ENVIRONMENTAL IM- 
PACT STATEMENT). 

Army Engineer District, Huntington, W. Va. 


Available from the National Technical Informa- 
tion Service as PB-198 884-D, $3.00 i “tox copy, 
$0.95 in microfiche. February 1971. 


Descriptors: *Virginia, *Channel improvements, 
*River flow, *Environmental effects, *Flood con- 
trol, Environmental engineering, Safety, Erosion 
control, Flood damage, Open channel flow, Flow 
characteristics, Velocity, Sediment load, Intangi- 
ble benefits, Monetary benefits, Public benefits, 
Legislation, Legal aspects. 

Identifiers: *Cranesnest River, *Environmental 
impact statement. 


The project consists of snagging and clearing 
about four thousand feet of the Cranesnest River 
channel to provide flood protection. The project, 
having an economic life of thirty-five years, in- 
volves flush clearing of trees and removal of 
debris from the channel, bank reshaping, and 
seeding to control erosion and retain natural ap- 
pearances. Annual maintenance will be required to 
retain improved flow characteristics. The present 
environmental setting constricts high flows. The 
resulting backup inundates or violates residental 
and commercial buildings. There have been a 
number of serious floods in recent years. The 
proposed project will increase the discharge 
capacity of the channel, resulting in a reduction of 
flood danger. Slightly increased sediment load, up- 
stream velocity, and downstream flood stages are 
some of the project’s adverse effects. Removal of 
riparian brush and trees and channel obstructions 
will cause a loss of cover for some wildlife and 
aquatic life. The visual character of the valley will 
be slightly changed. Alternative proposals, such as 
more extensive channelization and an upstream 
reservoir, would involve more terrain disturbance. 
No action would result in continued flooding. 
Reduced flood hazard will improve the area’s 
economic productivity. (Shelnut-Florida) 
W72-06235 


LONG BRANCH LAKE, EAST FORK, LITTLE 
CHARITON RIVER, MISSOURI (DRAFT EN- 
VIRONMENTAL IMPACT STATEMENT). 

Army Engineer District, Kansas City, Mo. 


Available from the National Technical Informa- 
tion Service as PB-201 518-D, $3.00 in paper copy, 
$0.95 in microfiche. June 1971.7 p, 2 map. 


Descriptors: *Missouri, *Dams, *Environmental 
effects, *Flood control, *River basin develop- 
ment, Legislation, Legal aspects, Monetary 
benefits, Water storage, Water supply, Water 
quality control, Low-flow augmentation, Fishing, 
Recreation, Lakes, River basins, Flooding, Flood 
damages. 
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ENGINEERING WORKS—Field 08 
Structures—Group 8A 


Identifiers: *Little Chariton River, Environmental 
impact statement. 


The Long Branch Lake project encompasses flood 
control, water supply, recreation, fish and wildlife 
enhancement, and water quality control in the Lit- 
tle Chariton River Basin. The project would pro- 
vide: (1) downstream flood protection, (2) a lake 
for recreation, (3) water supply storage, and (4) 
low-flow augmentation. The project, however, 
would in fourteen miles of free-flowing 
stream and associated habitat and fisheries and 
over two thousand acres of land, much of which is 
highly productive agricultural land. Developments 
drawn by the recreation potential would further 
reduce wildlife habitat, while intensified 
downstream agricultural activities would eliminate 
additional habitat areas. Alternatives include alter- 
native lake sites, a single purpose project for water 
supply, nonstructural measures, and channeliza- 
tion. Under the proposed project, economic 
benefits would be realized through increased flood 
control. Water quality control would also be 
enhanced by low-flow augmentation, if releases 
are of am quality. (Shelnut-Florida) 

W72-0623 


DIVIDING CREEK WATERSHED, MARYLAND 
(DRAFT ENVIRONMENTAL IMPACT STATE- 


MENT). 
Soil Conservation Service, Washington, D.C. 


Available from the National Technical Informa- 
tion Service as PB-201 761-D, = _ in paper copy, 
$0.95 in microfiche. June 1971. 


Descriptors: *Maryland, *Channel improvement, 
*Environmental effects, *Flood control, * Agricul- 
tural watersheds, Legislation, Legal aspects, En- 
vironmental engineering, Flood damages, Moneta- 
ry benefits, Public benefits, Sedimentation, Sur- 
face runoff, Drainage, Forestry, Land use, Land 
management, Watersheds (Basins). 

Identifiers: *Dividing Creek Watershed (Md), 
*Environmental impact statement. 


The Dividing Creek Watershed Project will reduce 
floodwater damage to, and provide drainage for, 
fourteen thousand acres of agricultural land in 
Maryland. It consists of conservation land treat- 
ment supplemented by approximately 87 miles of 
channel improvement. Watershed problems in- 
clude floodwater damage, lack of adequate 
drainage, and seasonal high water tables. The Pro- 
ject will reduce floodwater damages by about 85 
percent. The Project will also improve soil condi- 
tions, reduce the periods farmland is flooded, ena- 
ble farmers to replace corn and soybeans with 
truck crops, provide feeding and resting places for 
migratory waterfowl, and permit easier access to 
wetland areas for wildlife management. Adverse 
environmental consequences include clearing of 
80 acres of wooded swamp and reducing insect 

areas. The project, however, should 
preserve the total area for use by future genera- 
tions, while improving current productivity. Alter- 
natives include conservation land treatment alone 
and less intensive land use. If the Project is not in- 
stalled, about $112,000 in annual monetary 
benefits would be foregone. (Shelnut-Florida) 
W72-06250 


DOCUMENTATION OF OPERATION, 
DAMAGE, REPAIR, AND TESTING OF YEL- 
LOWTAIL DAM SPILLWAY, 

Bureau of Reclamation, Denver, Colo. 

R. C. Borden. 

Bureau of Reclamation Report REC-ERC-71-23, 
May 1971. 72 p, 53 fig, 8 tab, 2 ref. 


Descriptors: — *Spillways, *Repairing, 
*Tunnel *Damages, *Aeration, Tunnel 
failure, Model aie Fluid mechanics, Prototype 
tests, Air entrainment, Tunnels, Concrete linings, 
Operation and maintenance, Erosion. 

Identifiers: *Cavitation control, *Design modifica- 
tions, Yellowtail Dam (Mont), Epoxy mortar. 








Field O8—ENGINEERING WORKS 
Group 8A—Structures 


Prototype operation of the Yellowtail Dam tunnel 
spillway in 1967 severely damaged the tunnel. 
Spillway operation and damage, and subsequent 
model tests, repairs, modifications, and prototype 
tests are described. Cavitation initiated by surface 
irregularities in the tunnel lining caused the 
damage. Heaviest damage was concentrated in the 
vertical bend of the tunnel and the near horizontal 
reach just downstream from the bend. Repairs 
consisted of backfill concrete in the heavily 
damaged areas and application ‘of an epoxy- 
bonded epoxy-mortar veneer to cover minor sur- 
face irregularities. Modification consisted of con- 
structing an air slot to introduce air along the flow 
surfaces of the vertical bend. Model tests of the 
tunnel showed that the optimum location of the air 
slot was just upstream from the vertical bend. The 
air slot provided positive air induction along the 
flow surfaces and worked satisfactorily for all 
ranges of discharge. Tests of the prototype tunnel 
after repair and modification confirmed that a suf- 
ficient volume of air was being introduced to 
prevent cavitation erosion. 

W72-06388 


CONSTRUCTION BY HELICOPTER AT HIGH 
ALTITUDES, 

Public Service Co. of Colorado, Denver. 

D. Miller. 

Transmission Distribution, Vol 23, No 10, p 26-30, 
Oct 1971, 3 photo. 


Descriptors: *Transmission lines, *Erection, 
*Transmission towers, Construction, Costs, 
Planning, Coordination, Design, Safety, Commu- 
nication, Electric utilities, Mountains, Scheduling. 
Identifiers: Public Service Co of Colorado, 
*Helicopters. 


Experience in the use of helicopters by the Public 
Service Co of Colo in transmission line construc- 
tion work in difficult areas at altitudes up to 10,500 
ft is reported. Established guidelines stress im- 
portance of planning, designing, and knowledge of 
machine capabilities to obtain maximum benefits 
from construction by helicopter. Guidelines 
presented are: (1) Information is required on 
helicopter lifting capabilities for the work involved 
under local conditions. (2) Construction units must 
be designed within maximum load limits to coin- 
cide with lifting capabilities of the craft. (3) 
Helicopter must be certified for transporting con- 
struction crews. (4) Staging areas should be at 10 
mi intervals or less. (5) All construction materials 
should be delivered before construction begins. (6) 
Pilot qualifications must be assured. (7) Helicopter 
operator should adhere to a proper maintenance 
schedule. (8) Splices on structures made during air 
assembly must be properly designed for safety and 
rapid erection. (9) Proper communication facilities 
are important. (10) Familiarity with helicopters, 
engines, and supporting equipment is desirable. 
Construction by helicopter is expensive, but 
properly coordinated work is well worth the extra 
cost. (USBR) 

W72-06389 


COMPUTERIZED COST ESTIMATES AS AN 
AID TO TUNNEL ROUTE PLANNING, 

Harza Engineering Co., Chicago, Ill. 

For primary bibliographic entry see Field 06B. 
W72-06390 


COMBINED-FUNCTION HYDRAULIC STRUC- 
TURES WITH SHAFT SPILLWAYS, 

Damascus Univ. (Syria). 

G. Bollrich. 

Water Power, Vol. 23, No. 10, Oct 1971. p 362-367, 
6 fig, 4 ref. 


Descriptors: *Hydraulic structures, *Spillways, 
*Intakes, *Hydraulic design, Hydraulics, Rockfill 
dams, Earth dams, Spillway crests, Intakes. 
Identifiers: Syria, *Shaft spillways, *Morning 
glory spillway, *Intake towers, Sharp crested 
weirs, Nappe. 


Earth and rockfill dams require extensive appurte- 
nant structures, including spillways, bottom out- 
lets, and intakes for water supply. These appur- 
tenances are frequently combined into one struc- 
ture. The principal parts of the combined structure 
are the shaft spillway with a circular overflow, 
inlet tunnel, vertical drop shaft, bend, horizontal 
tailrace and stilling basin for flood discharge. Mul- 
tilevel intakes for water supply and irrigation are 
arranged in the walls of the tower. Water passes 
through the intakes into the vertical conduits in the 
tower and then into horizontal conduits in the tun- 
nel. The tunnel is normally divided into 2 sections: 
the lower portion is the tailrace tunnel for the spill- 
way; the upper for water supply conduits. Bottom 
outlets are necessary to empty the storage reser- 
voir and usually consist of separate conduits on 
the sides of the shaft-spillway discharging into a 
common tailrace tunnel. Types of flow occurring 
in the shaft spillways and hydraulic design criteria 
are discussed. (USBR) 

W72-06401 


STATICS OF TUNNEL AND GALLERY CON- 
STRUCTION (STATIK DES TUNNEL UND 
STOLLENBAUES), 

For primary bibliographic entry see Field 08E. 
W72-06568 


CONSTRUCTION OF PIPE DRAINS ON THE 
COLUMBIA BASIN PROJECT, 

Bureau of Reclamation, Ephrata, Wash. Columbia 
Basin Project. 

J. Monteith, III, and P. M. Myers. 

Paper presented at the 1968 Annual Meeting, 
American Society of Agricultural Engineers, Utah 
State University, Logan, Utah, June, 18-21, 11 p. 


Descriptors: *Subsurface drains, *Investigation, 
*Design, *Inspection, Planning, *Construction, 
Equipment, Columbia River. 
Identifiers: *Columbia basin. 


Experience in constructing 400 miles of subsur- 
face pipe drains in seven years has influenced 
present methods which are reported. Nearly all of 
the work has been done by contract. Planning, in- 
vestigation, design, preparation of specifications, 
construction work, and inspection, with as- 
sociated problems are discussed. Recently, 
machinery has been used to dig a ten-foot trench, 
lay pipe, and place gravel in one pass, at a rate of 
as much as 2,000 feet in eight hours. (Skogerboe- 
Colorado State) 

W72-06573 


8B. Hydraulics 


PREIMPOUNDMENT WATER QUALITY STU- 
DY--SAYLORVILLE RESERVOIR, DES 
MOINES RIVER, IOWA, 

Iowa State Univ., Ames. Engineering Research 
Inst. 

For primary bibliographic entry see Field 05G. 
W72-05886 


COMPUTERIZED SLOPE STABILITY, THE 
SLIDING BLOCK PROBLEM, BY CARLOS 
MENDEZ; STEADY AND TRANSIENT STATE 
FLOW CONDITIONS, BY M. B. ROY, 

Purdue Univ., Lafayette, Ind. School of Civil En- 
gineering. 

For primary bibliographic entry see Field 08D. 
W72-05980 


PARALLEL DRAINS FROM THE LAPLACE 
STANDPOINT, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 04A. 
W72-06008 
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A VERSATILE OUTDOOR CHANNEL FOR 
WATER POLLUTION INVESTIGATIONS, 
Michigan Univ., Ann Arbor. School of Public 
Health; and Michigan Univ., Ann Arbor. Dept. of 
Environmental Health. 

For primary bibliographic entry see Field 0SB. 
W72-06032 


PRESSURE OF WAVES AGAINST VERTICAL 
WALLS, 

Leningradskii Institut Inzhenerov Vodnogo Trans- 
porta, Moscow (USSR). Wave Lab. 

M. E. Plakida. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1451-1468, 1970. 6 fig, 3 
tab, 4 ref. 


Descriptors: *Waves (Water), *Surf, *Coastal en- 
gineering, *Breakwaters, *Sea walls, Jets, Shore 
protection, Hydraulics. 


Wave pressure exerted upon the breakwater of the 
vertical type may be calculated using a quasistatic 
method, based on the theory of impact of water 
jets on vertical planes. Some new experimental 
data are used to verify the method. Formulas are 
given for the calculation of the pressure distribu- 
tion of breaking waves and surf waves on vertical 
walls. (See also W72-03078 thru W72-03114, W72- 
03572 thru W72-03607, and W72-06152 thru W72- 
06187) (Knapp-USGS) 

W72-06151 


PLUNGING WAVE PRESSURES ON A SEMI- 
-CYLINDRICAL TUBE, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanographic Engineering. 

Y. Jen, and P.-M. Lin. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1469-1490, 1970. 9 fig, 
10 ref. 


Descriptors: *Waves (Water), *Surf, *Coastal en- 
gineering, *Erosion control, *Beach erosion, 
Hydraulics, Model studies, Hydraulic models, 
Scour. 

Identifiers: *Wave forces. 


Laboratory tests were made on a 6-inch diameter 
semi-cylindrical tube simulating a _ prototype 
concrete structure designed to be placed parallel to 
the coastline in the surf zone to intercept offshore 
transport of beach materials and thus preserve the 
beach. The model beach was of fixed bed type 
with a slope of 1 to 15. During the wave uprush, an 
impact pressure of short duration was recorded at 
the front of the tube, followed by smoother pres- 
sure variations in time. During the wave 
downrush, the volume of water transported across 
the tube flowed back under gravity. The pressure 
distribution on the beach side of the tube was rela- 
tively steady during the flow reversing process. 
Solitary wave theory was used to compute the 
breaking wave height and wave celerity. The 
average impact pressure was dependent upon 
wave steepness. The maximum pact pressure 
decreases as the plunging wave steepness in- 
creases. The pressure distribution on the tube sur- 
face during the wave downrush was treated as 
quasi-steady case in which the Bernoulli principle 
for steady state condition applies. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06152 


LOADINGS ON LARGE PIERS IN WAVES AND 
CURRENTS, 

Delaware Univ., Newark. 

H. Wang. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
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ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1491-1512, 1970. 10 fig, 
1 tab, 9 ref. 


Descriptors: *Waves (Water), *Ocean waves, 
*Piers, *Loads (Forces), Bridges, Concrete struc- 
tures, Hydraulics, Model studies, Hydraulic 
models. 

Identifiers: *Wave forces. 


By scale-model tests, the forces, moments, and 
the pressure distributions, including impact pres- 
sures, were determined for large diameter piers 
extending through a large-amplitude wave system 
in which current strengths vary. Tests were per- 
formed at 1/100 scale, simulating piers of the 
bridge for the Northumberland Strait Crossing, 
Canada. These piers are partically cylindrical with 
a base diameter of 100 feet. Close to the surface, 
where the wave action is greatest, they are conical. 
Waves up to 25 feet and current up to 4 knots were 
simulated. Generally, the presence of current, 
either with or against the wave train, results in a 
decreasing wave force. Relations were developed 
for force predictions using a singular empirical 
coefficient. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06153 


THE PRESSURE OF FLOATING ICE-FIELDS 
ON PILES, 

Technische Hochschule, Hanover (West Ger- 
many). Franzius-Institut fuer Grund- und Wasser- 
bau. 

J. Schwarz. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1523-1536, 1970. 8 fig, 7 
ref. 


Descriptors: *Ice, *Loads (Forces), *Piles (Foun- 
dations), *Bridges, *Ice loads, Laboratory tests, 
On-site tests, Estuaries, Ice jams. 

Identifiers: *Ice pressure. 


To determine the maximum ice forces against 
structures, the compressive strength was in- 
vestigated by laboratory tests on cubes of several 
ice types. The influence of temperature, velocity 
deformation, and direction of pressure on the 
cubic strength were determined. In order to em- 
ploy these laboratory results for structural design, 
a relationship between the strength in laboratory 
tests and in nature was derived by measuring the 
pressure of floating ice-fields on a pile of a bridge 
which crosses the tidal estuary of the Eider River. 
(See also W72-03078 thru W72-03114, W72-03572 
thru W72-03607, and W72-06151 thru W72-06187) 
(Knapp-USGS) 

W72-06154 


THE INFLUENCE OF BREAKER TYPE ON 
RIPRAP STABILITY, 

Army Coastal Engineering Research Center, 
Washington, D.C. 

J. P. Ahrens. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1557-1566, 1970. 1 fig, 2 
tab, 2 ref, append. 


Descriptors: *Coastal engineering, *Surf, *Riprap, 
*Shore protection, Beach erosion, Model studies, 
Hydraulic models, Erosion control, Waves 
(Water). 


Tests were made to determine the stability of 
dumped quarry stone riprap under wave action. 
The tests were conducted in a 635-foot wave tank 
at prototype scale. The stability of the riprap is 
strongly influenced by the type of breaker. The 
lowest riprap stability is associated with a breaker 
type intermediate between plunging and surging, 
sometimes referred to as a collapsing breaker. (See 


also W72-03078 thru W72-03114, W72-03572 thru 
W72-03607, and W72-06151 thru W72-06187) (K- 
napp-USGS) 

W72-06155 


HYDRAULIC RESISTANCE OF ARTIFICIAL 
CONCRETE BLOCKS, 

Chuo Univ., Tokyo (Japan). 

N. Shuto, and H. Hashimoto. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1587-1599, 1970. 10 fig, 
7 ref. 


Descriptors: *Flow resistance, *Coastal engineer- 
ing, *Breakwaters, *Concrete structures, Surf, 
Ocean waves, Unsteady flow, Model studies, 
Hydraulic models, Erosion control. 


Theoretical analysis and experiments were made 
to clarify the mechanism of reducing wave energy 
by use of block structures. The hydraulic radius 
and the porosity of block structures are important 
factors in their hydraulic characteristics. Re- 
sistance coefficients in steady and oscillatory 
flows show almost no difference. Three kinds of 
blocks were used in the experiment: the tetrapod, 
the hollow tetrahedron and the hexalog. For these 
three kinds of blocks, blocks heavier than at least 
500 gr should be used in hydraulic experiments. 
(See also W72-03078 thru W72-03114, W72-03572 
thru W72-03607, and W72-06151 thru W72-06187) 
(Knapp-USGS) 

W72-06156 


HONOLULU REEF RUNWAY DIKE, 

Hawaii Univ., Honolulu. 

R. Q. Palmer, and J. R. Walker. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1629-1646, 1970. 10 fig, 
12 ref. 


Descriptors: *Breakwaters, *Waves (Water), 
*Surf, *Ocean waves, *Hawaii, Coastal engineer- 
ing, Model studies, Hydraulic models, Riprap. 
Identifiers: Honolulu (Hawaii). 


Criteria for design of a wave barrier to protect the 
proposed Honolulu International Airport Reef 
Runway from breaking waves were developed in 
wave flume model tests. Structures with tribar and 
quarrystone armor units placed in single and multi- 
ple layers, on homogeneous and composite slopes, 
were subjected to both overtopping and non-over- 
topping breaking waves. Wave runup, armor unit 
stability, quantities of overtopping water, and 
transmitted wave heights were studied using a 1:50 
bottom slope, which modeled the irregular coral 
bathymetry seaward of the proposed structure. 
The weight of armor units placed below one-third 
the water depth should be three-fourths that of the 
units located near the water surface. The max- 
imum wave runup was 1.8 times the water depth 
fronting the structure. (See also W72-03078 thru 
W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 

W72-06157 


FORCES ON A PONTOON IN THREE DIMEN- 
SIONAL WAVES, 

Norges Tekniske Hoegskole, Trondheim. River 
and Harbor Lab 

J. Eie, A. Traetteberg, and A. Torum. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1667-1684, 1970. 16 fig, 
3 ref. 


Descriptors: *Waves (Water), *Loads (Forces), 
*Ocean waves, *Pontoons, Coastal engineering, 
Bridges, Floats. 

Identifiers: * Wave forces. 
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Experimental data were collected on the validity 
of the transfer function concept applied to a pon- 
toon of rectangular cross-section. The wave forces 
in three dimensional waves were obtained in a 
wind wave flume. The relation between wave 
force and wave height is fairly linear and best-fit 
lines showing the linear relation was drawn by eye. 
Good argument was found between the measured 
force distribution and the calculated force dis- 
tribution. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06158 


RESONANCE OF MOORED OBJECTS IN 
WAVE TRAINS, 

Technische Hogeschool, Delft (Netherlands). 

A. J. Hermans, and G. F. M. Remery. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1685-1700, 1970. 5 fig, 3 
ref. 


Descriptors: *Ocean waves, *Waves (Water), 
*Loads (Forces), *Ships, *Anchors, Coastal en- 
gineering, Frequency analysis, Model studies, 
Hydraulic models. 

Identifiers: *Mooring forces (Ships). 


The resonance of a moored object in wave trains 
was studied using model tests of a moored barge. 
The measured results correspond well with a sim- 
ple theory which calculates the slowly varying 
drifting force of regular wave trains. High peak 
forces can occur also in light weather conditions. 
These high forces often occurred after a group of 
higher waves had passed. These waves gave the 
moored vessel a horizontal excursion which in- 
duced a long periodical oscillating motion. The 
period of this oscillating excursion equaled the 
natural period of the horizontal motion of the 
moored vessel in still water. Superimposed on the 
long periodical excursion, the moored object nor- 
mally performed a high frequency oscillating 
sway, surge and yaw motion. The periods of these 
motions corresponded to the period of the waves. 
Especially when the relationship between the elon- 
gation and the tension of a mooring line is progres- 
sively non-linear, the resultant horizontal motion 
could induce rather high peak forces in the moor- 
ing lines. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06159 


OIL BOOMS IN TIDAL CURRENTS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 05G. 
W72-06160 


DETERIORATION AND RESTORATION OF 
COASTAL WETLANDS, 

Louisiana State Univ., Baton Rouge. Coastal Stu- 
dies Inst. 

For primary bibliographic entry see Field 02L. 
W72-06161 


RESEARCH FOR THE COASTAL AREA OF 
THE DELTA REGION OF THE NETHER- 
LANDS, 

Delta Project, The Hague (Netherlands). Hydrau- 
lics Dept. 

For primary bibliographic entry see Field 02L. 
W72-06162 


SEDIMENT POLLUTION IN COASTAL 
WATERS, 

Florida Univ., Gainesville. Dept. of Coastal and 
Oceanographic Engineering. 


For primary bibliographic entry see Field OSB. 
W72-06163 








Field O8—ENGINEERING WORKS 
Group 8B—Hydraulics 


NATURAL FLUSHING ABILITY IN TIDAL IN- 
LETS 

Laboratorio Nacional de Engenharia Civil, Lisbon 
(Portugal). " 

For primary bibliographic entry see Field 02L. 
W72-06164 


MATHEMATICAL MODEL OF MIXING IN 
NEW HAVEN HARBOR, 

Disko (M.) Associates, West Orange, N.J. 

For primary bibliographic entry see Field OSB. 
W72-06165 


FLUSHING PATTERN OF NON-REACTIVE EF- 
FLUENTS, 

Louisiana State Univ., Baton Rouge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field OSB. 
W72-06166 


THE MEASUREMENT OF TIDAL WATER 
TRANSPORT IN CHANNELS, 

Institute TNO of Applied Physics, Delft (Nether- 
lands). 

For primary bibliographic entry see Field 02L. 
W72-06167 


WATER CURRENT METER FOR MEAN FLOW 
MEASUREMENTS, 

National Aeronautics and Space Administration, 
Langley Station, Va. Langley Research Center. 
For primary bibliographic entry see Field 07B. 
W72-06168 


TRAPPING OF OUTFALL CONSTITUENTS BE- 
HIND SILLS, 

Norges Tekniske Hoegskole, Trondheim. River 
and Harbor Lab. 

For primary bibliographic entry see Field 05G. 
W72-06169 


SUSPENDED LOAD CALCULATIONS IN A 
TIDAL ESTUARY, 

Manchester Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 02L. 
W72-06170 


PARTICLE VELOCITY 
WITH A LASER DEVICE, 
Southampton Univ. (England). Dept. of Mathe- 
matics. 

For primary bibliographic entry see Field 07B. 
W72-06171 


MEASUREMENTS 


DENSITY CURRENTS AND TURBULENT DIF- 
FUSION IN LOCKS, 

Liverpool Univ. (England). Dept. of Civil En- 
gineering. 

A. R. Halliwell, and M. O'Dell. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p 1959-1977, 1970. 6 fig, 5 
ref. 


Descriptors: *Diffusion, *Turbulent flow, *Densi- 
ty, Sediment transport, Sedimentation, Velocity, 
Streamflow, Estuaries, Tides, Currents (Water), 
Coastal engineering, Silts. 

Identifiers: Mersey estuary (England), Turbulent 
diffusion. 


Density-currents often occur in locks when there 
is a net inflow of water. The velocity profiles are 
different than might be expected by simply su- 
perimposing the net flow onto a normal density- 
current profile. The differences are due to non- 
uniform salinity profiles. A semi-theoretical study 
illustrates the importance of this salinity profile. 
Accretion is explained by the transport of material 


into the locks during the leveling period. The quan- 
titative agreement between estimates based on 
measurements during the leveling period and the 
dredged quantities is good. An attempt to describe 
the flow of silt using the one-dimensional diffusion 
equation shows that allowance must be made for 
the pick up of silt off the bed and the settling of silt 
as the velocities drop if quantitative agreement is 
to be obtained. (See also W72-03078 thru W72- 
03114, W72-03572 thru W72-03607, and W72-06151 
thru W72-06187) (Knapp-USGS) 

W72-06172 


MEASUREMENT OF DENSITY CURRENTS IN 

AN IDEALIZED MODEL, 

Technische Hochschule, Hanover (West Ger- 

ae Franzius-Institut fuer Grund- und Wasser- 
au. 

For primary bibliographic entry see Field 02L. 

W72-06173 


COMPUTATION OF STORM SURGE, 

Asian Inst. of Tech., Bangkok (Thailand). Dept. of 
Coastal Engineering. 

For primary bibliographic entry see Field 02E. 
W72-06174 


STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 02E. 
W72-06175 


ANALYSIS OF HURRICANE TIDES AT PADRE 
ISLAND, TEXAS, 

For primary bibliographic entry see Field 02E. 
W72-06176 


TURBULENCE IN HURRICANE-GENERATED 
COASTAL CURRENTS, 

Louisiana State Univ., Baton Rouge. Coastal Stu- 
dies Inst. 

For primary bibliographic entry see Field 02E. 
W72-06177 


MODEL STUDY OF TRANSFORMATION OF 
TSUNAMIS IN URADO BAY, 
Kyoto Univ. (Japan). Disaster 
Research Inst. 

S. Nakamura, Y. Iwagaki, and Y. Tsuchiya. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
<a New York, NY, p 2089-2102, 1970. 8 fig, 6 
ref. 


Prevention 


Descriptors: *Tsunamis, *Hydraulic models, 
Bays, Harbors, Flood protection, Breakwaters, 
Coastal engineering. 

Identifiers: Kochi (Japan). 


For the city and harbor of Kochi, Japan, including 
Urado Bay, a hydraulic model was used to study 
the problem of protection from tsunami disasters 
by dredging, reclamation, and construction of 
breakwaters. The hydraulic model used a horizon- 
tal scale 1/250 and vertical scale of 1/100 according 
to Froude’s similitude. The model was able to 
reproduce the Chilean Tsunami of 1960. (See also 
W72-03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06178 


TSUNAMIS: SOME LABORATORY AND FIELD 
OBSERVATIONS, 

California Inst. of Tech., Pasadena. W. M. Keck 
Lab. of Hydraulics and Water Resources. 

For primary bibliographic entry see Field 02E. 
W72-06179 


HEAD LOSS AT TSUNAMI-BREAKWATER 
OPENING, 

Ministry of Transport, Yokosuka (Japan). Port and 
Harbour Research Inst. 

Y. Ito. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2123-2131, 1970. 6 fig, 
1 tab, 2 ref. 


Descriptors: *Tsunamis, *Breakwaters, *Head 
loss, Energy DISSIPATION, Coastal engineering, 
Shore protection, Harbors, Bays. 

Identifiers: Japan. 


The head loss at breakwater opening is an impor- 
tant factor for evaluating the effect of breakwaters 
against tsunami. The coefficient of the head loss 
term in the equation of motion was found by com- 
paring the results of numerical calculations with 
the actual record observed in the Port of Ofunato 
at the time of 1968 tsunami. The calculated water 
level variation is quite different from the record if 
no head loss is taken into consideration. Although 
the most suitable value of the coefficient is not 
definitely determined, the value of 1.5 seems to be 
reasonable for practical purposes. (See also W72- 
03078 thru W72-03114, W72-03572 thru W72- 
03607, and W72-06151 thru W72-06187) (Knapp- 
USGS) 

W72-06180 


TIDAL WAVES IN SCHEMATIC ESTUARIES, 
Federal Inst. for Water Works, Hamburg (West 
Germany). 

H. Vollmers, and J. Sundermann. 

In: Proceedings of the Twelfth Coastal Engineer- 
ing Conference, September 13-18, 1970, Washing- 
ton, DC, Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2133-2145, 1970. 10 fig, 
4 ref. 


Descriptors: *Tides, *Seiches, *Estuaries, *Inlets 
(Waterways), Model studies, Numerical analysis, 
Hydraulic models, Mathematical models, Bores, 
Surges. 


An investigation of tidal waves in schematic estua- 
ries was carried out simultaneously for hydraulic 
and hydrodynamic-numerical (HN) models. Good 
agreement of results is obtained for geometrically 
simple shapes. In these cases hydraulic investiga- 
tions can be replaced equivalently by HN-compu- 
tations. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06181 


DEFORMATION OF ROTATIONAL TIDAL 
CURRENTS IN SHALLOW COASTAL WATER, 
Strom-und Hafenbau Hamburg (West Germany). 
Forschungsgruppe neuwerk. 

For primary bibliographic entry see Field 02L. 
W72-06182 


RESONANCE IN HARBORS OF ARBITRARY 
SHAPE, 

California Inst. of Tech., Pasadena. W. M. Keck 
Lab. of Hydraulics and Water Resources. 

J. J. Lee, and F. Raichlen. 

In Proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
DC, Volume 3; American Society of Civil En- 
gineers, New York, NY, p2163-2180, 1970. 13 fig, 
12 ref. Army Corps of Engineers DA-22-079- 
CIVENG-64-11. 


Descriptors: *Waves (Water), *Harbors, *Surges, 
*Water level fluctuations, *Resonance, Wave pile- 
up, Frequency, Seiches, Coastal engineering, 
Hydraulic models, Model studies. 


A theory is presented for analyzing the wave in- 
duced oscillations in an arbitrary shape harbor 
with constant depth which is connected to the 
open sea. The solution is formulated as an integral 
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equation which is then approximated by a matrix 
equation. The final solution is obtained by equat- 
ing, at the harbor entrance, the wave amplitude 
and its normal derivative obtained from the solu- 
tions for the regions outside and inside the harbor. 
The results of experiments conducted using a har- 
bor model of the East and West Basins of Long 
Beach Harbor (Long Beach, California) are 
presented and compared to the theory. Good 
agreement was found between the theory and ex- 
periments. (See also W72-03078 thru W72-03114, 
W72-03572 thru W72-03607, and W72-06151 thru 
W72-06187) (Knapp-USGS) 

W72-06183 


SPECTRAL RESPONSE OF HARBOR RESONA- 
TOR CONFIGURATIONS, 

Natal Univ., Durban (South Africa). 

W. James. 

In Proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
D C, Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2181-2194, 1970. 7 fig, 
12 ref. 


Descriptors: *Waves (Water), *Harbors, *Surges, 
*Water level fluctuations, *Resonance, Wave pile- 
up, Frequency, Seiches, Coastal engineering, 
Hydraulic models, Model studies. 


An outline is given of methods devised to predict 
the spectral Pp of rectangular hydraulic 
resonators used in wave control for harbors, and 
to improve the response of resonators generally. A 
simple small scale acoustic model was developed 
of the ocean-resonator-harbor configuration. The 
acoustic ocean is effectively decoupled from the 
rest of the system by means of sound absorbent 
material placed along the boundaries, and standard 
audio-frequency equipment is used. The results 
demonstrate that the open end contraction for 
rectangular resonators may not differ significantly 
from the contraction for resonators of similar 
geometry placed in a semi-infinite (or effectively 
decoupled) wave channel, at least if the 
wavelengths are not smaller than the width of the 
harbor entrance channel. (See also W72-03078 thru 
W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 

W72-06184 





HARBOR STUDY FOR SAN NICOLAS BAY, 
PERU, 

Blume (John A.) and Associates, Engineers, San 
Francisco, Calif. 

J. M. Keith, and E. J. Murphy. 

In Proceedings of the Twelfth Coastal Engineering 
Conference, September 13-18, 1970, Washington, 
D C, Volume 3; American Society of Civil En- 
gineers, New York, N Y, p 2195-2223, 1970. 18 fig, 
1 tab, 3 ref. 


Descriptors: *Waves (Water), *Harbors, *Current 
meters, *Docks, Coastal engineering, Ships, 
Frequency analysis, Hydraulic models, Model stu- 
dies, Fourier analysis. 

Identifiers: San Nicolas Bay (Peru), Wavelengths. 


A pair of ducted impeller current meters, one 
mounted vertically and the other horizontally, 
were used to measure wave action at San Nicolas 
Harbor, Peru. The horizontal water velocity 
records are superior to conventional wave records 
because they measure directly the wave property 
which induces adverse horizontal ship motion, and 
provide directional wave data. Spectral analysis 
methods were well-suited to detailed interpreta- 
tion of the particle velocity records, while insight 
into the wave phenomena was gained by simple in- 
spections and interpretations of the records. Time- 
lapse movies of a moored ship, when correlated 
with simultaneous water particle velocity records, 
provided a clear picture of ship response to wave 
action, and led to the observation that long-period 
ship motion is not necessarily caused by long- 
period waves. The ship response was also studied 
in hydraulic model tests. (See also W72-03078 thru 


W72-03114, W72-03572 thru W72-03607, and W72- 
06151 thru W72-06187) (Knapp-USGS) 
W72-06185 


TIDAL MOTION IN BAYS, 

Florida Univ., Eegineering Dept. of Coastal and 
Oceanograp! hic Enginee: 

For inom oP Ae ip entry see Field 02L. 
W72-06186 


EFFECT OF LONG PERIOD WAVES ON 
HYDROGRAPHIC SURVEYS, 

Army Engineer Div., South Pacific, San Fran- 
cisco, Calif. Coastal Engineering Branch. 

For primary bibliographic entry see Field 02E. 
W72-06187 


REDUCTION OF FLOW FRICTION WITH 
POLYMER ADDITIVES, 

Clemson Univ., S. C. Water Resources Research 
Inst. 

W. E. Castro. 

Available from the National Technical Informa- 
tion Service as PB-207 788, $3.00 in paper copy, 
$0.95 in microfiche. South Carolina Water 
Resources Institute Report No. 24, 1972. 56 p, 27 
fig, 1 tab, 23 ref. OWRR A-009-SC (3). 


Descriptors: *Fluid friction, *Turbulent flow, 
*Aqueous solutions, *Pipe flow, *Laminar-turbu- 
lent flow, Density, Conductivity, Compressibility, 
Surface tension, Fluid mechanics. 

Identifiers: *High polymers, *Friction reduction, 
Additives, Bulk properties. 


The use of high polymer additives to reduce flow 
friction in turbulent pipe flow has been well docu- 
mented. For engineering applications, additional 
information is needed on a macroscopic indicator 
of friction reduction and on new polymers which 
are more resistant to degradation. The bulk pro- 
perties of aqueous high polymer solutions were in- 
vestigated to establish a simple and reliable 
method for predicting friction reduction, and okra 
gum was investigated as a friction reducing addi- 
tive in pipe flow. Experimental results indicate 
that some bulk properties are significantly af- 
fected by the presence of high polymers but these 
changes are not related to friction reduction in a 
simple way. Results also show that okra gum is a 
very effective friction reducer in turbulent pipe 
flow with overall behavior comparable to 
polyethylene oxide. Preliminary experiments on 
friction reduction of bovine blood with okra show 
the same general behavior as for aqueous solutions 
and suggest other applications of this 
phenomenon. 

W72-06291 


ONE-DIMENSIONAL DISPERSION IN STEADY- 
-NONUNIFORM FLOWS, 
New Mexico State Univ., 
of Civil Engineering. 

For primary bibliographic entry see Field OSB. 
W72-06299 


University Park. Dept. 


ICE CONTROL STRUCTURE ON THE NORTH 
PLATTE RIVER--A HYDRAULIC MODEL STU- 
DY, 

Bureau of Reclamation, Denver, Colo. 

P. H. Burgi. 

Buresu of Reclamation Report REC-ERC-71-46, 
Dec 1971. 55 p, 25 fig, 9 ref, append. 


Descriptors: *Control structures, Hydraulic 
models, Ice jams, Ice, Froude number, Jetties, Al- 
luvial streams, *Model tests, Flow characteristics, 
Test results, Models, Ice cover 

Identifiers: *Floating ice, *Ice control, *Booms, 
North Platte River, Polyethylene. 


The investigation and results of a hydrauli¢ river 


model study using polyethylene plastic to simulate 
river float ice is described. Modifications to an ex- 


119 


ENGINEERING WORKS—Field 08 
Hydraulics—Group 8B 


isting river ice control structure are recommended 
as a result of the study. The conclusions recom- 
mend: (1) channel cross-section modifications to 
improve the flow conditions at the control struc- 
ture site, (2) two-channel construction designs 
which could be used downstream of the control 
structure to increase the water surface elevation 
and decrease the flow velocity at the control struc- 
ture site, and (3) several modifications to the con- 
trol structure which would improve the ice reten- 
tion capability. (USBR) 

W72-06384 


HYDRAULIC MODEL STUDIES OF AERATION 
DEVICES FOR YELLOWTAIL DAM SPILL- 
WAY TUNNEL, PICK-SLOAN MISSOURI 
BASIN PROGRAM, MONTANA, 

Bureau of Reclamation, Denver, Colo. 

D. M. Colgate. 

Bureau of Reclamation Report REC-ERC-71-47, 
Dec 1971. 11 p, 18 fig. 


Descriptors: *Cavitation, *Hydraulic models, *Air 
entrainment, Test results, *Spillways, *Tunnels, 
*Damages, Tunnel failure, Tunnel linings, Mon- 
tana, Aeration, Model tests, Prototypes. 
Identifiers: Yellowtail Dam (Mont), Pick-Sloan 
Missouri Basin Program, Finishes, Cavitation con- 
trol. 


Prototype operation of the Yellowtail Dam tunnel 
spillway in 1967 resulted in severe damage to the 
tunnel. The damage was caused by cavitation in- 
itiated by surface irregularities in the tunnel lining. 
The major damage was concentrated in the verti- 
cal bend and in the tunnel just downstream from 
the bend. An aeration slot to introduce air into the 
flowing water was to be constructed concurrently 
with tunnel repairs. A laboratory model of the tun- 
nel was used to study various locations and con- 
figruations of aeration slots. As a result of the 
model study, one aeration slot was designed that 
was suitable for all spillway discharges. The op- 
timum location for the slot was determined to be 
just upstream from the vertical bend. (USBR) 
W72-06385 


HYDRAULIC MODEL STUDIES OF THE IN- 
TAKE-OUTLET STRUCTURE FOR THE PUMP- 
-GENERATION FACILITY AT MORMON FLAT 
DAM, SALT RIVER PROJECT, ARIZONA, 
Bureau of Reclamation, Denver, Colo. 

T. J. Rhone. 

Bureau of Reclamation Report REC-ERC-71-31, 
Aug 1971. 13 p, 10 fig, 4 tab. 


Descriptors: *Hydraulic models, Model tests, Ed- 
dies, Head loss, Pressure tunnels, Surges, Turbu- 
lent flow, Hydraulics, Vortices, Pumped storage, 
Outlet works, Intake structures, Pump turbines, 
Piers, Fluid mechanics. 

Identifiers: *Intake-outlet structures, Mormon 
Flat Dam (Ariz), Velocity distribution, Flow 
deflectors, Flow distribution. 


Hydraulic model studies were made to determine 
flow characteristics in the upper intake-outlet 
structure of the Mormon Flat Dam pump-genera- 
tion facility in Arizona. Of particular concern were 
the velocity distribution and turbulence conditions 
at the trashrack location during the pumping cycle. 
The studies showed that the flow was not evenly 
dispersed in the initial structure which had 20.5 
deg diverging sidewalls and parallel floor and roof. 
Auxiliary piers and horizontal and vertical deflec- 
tors improved the velocity distribution, but the 
velocity distribution changed so radically for a 
small change in pier location that they were not 
used. Three additional intake-outlet structures 
with lesser sidewall divergence were studied. Ulti- 
mately selected was a structure with 13 deg 10 min 
diverging sidewalls and 5 deg divergence in the 
floor and roof. Primarily for structural reasons, 
the structure included one pier at the penstock end 
and three piers at the reservoir end. Flow distribu- 
tion was adequate. Although velocities varied 
from 1.0 fps to about 12.5 fps in different trashrack 
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sections, the velocity difference in any one section 
was usually consistent. Head losses in the struc- 
ture were from 0.6 to 0.77 of a velocity head during 
the pumping cycle, and about 0.19 of a velocity 
head during the generation cycle. (USBR) 
W72-06387 


COMBINED-FUNCTION HYDRAULIC STRUC- 
TURES WITH SHAFT SPILLWAYS, 

Damascus Univ. (Syria). 

For primary bibliographic entry see Field 08A. 
W72-06401 


DIFFERENTIAL PRESSURE FLOWMETER 
WITH LINEAR RESPONSE, 

Gervase Instruments Ltd. (England). 

For primary bibliographic entry see Field 07B. 
W72-06404 


SHORE MANAGEMENT GUIDELINES. 

Center for the Environment and Man, Inc., Hart- 
ford, Conn. 

For primary bibliographic entry see Field 04A. 
W72-06444 


8C. Hydraulic Machinery 


RESEARCH ON PUMPING UNIT STUDIES, 
FINAL EVALUATION REPORT, 

Bureau of Reclamation, Denver, Colo. 

For primary bibliographic entry see Field 03A. 
W72-06379 


THE LONG ISLAND SOUND SUBMARINE 
CABLE INTERCONNECTION, 

Pirelli S.p.A., Milan (Italy); and Northeast Utilities 
Service Co., Wethersfield, Conn.; and Long Island 
Lighting Co., Mineola, N. Y. 

P. Gazzana-Priaroggia, J. H. Piscioneri, and S. W. 
Margolin. 

Institution of Electrical and Electronic Engineers 
Spectrum, Vol 8, No 10, p 63-71, Oct 1971. 7 fig, 3 
tab, | ref. 


Descriptors: *Transmission (Electrical), Electric 
power, Test procedures, Alternating current, 
Repairing, Electrical design, Electrical grounding, 
Installation, Protection. 

Identifiers: *Submarine cables, *Oilfilled cables, 
*Insultating oil, Interconnected systems, Dielec- 
trics, Cable sheaths, Cable terminations. 


Improved cable technology has made possible the 
design and construction of a highly desirable inter- 
tie between New England and geographically iso- 
lated Long Island. The design and installation of a 
300-mva, 19-km, 138-kv, high-pressure, oil-filled 
submarine cable spanning the Long Island Sound 
between Norwalk, Conn and Northport, N Y are 
discussed. Use of self-contained, oil-filled cable 
represents a major contribution to the field of 
cable technology. This long-desired intertie 
became a reality when new low-viscosity im- 
pregnants--capable of coping with severe hydrau- 
lic transients--and improved design, manufactur- 
ing, and installation techniques were developed. 
Terminal facilities and system considerations are 
described. The cable laying and repairing methods 
are discussed, including the repair of one cable 
damaged before project completion. (USBR) 
W72-06393 


MODERN TRENDS IN FRANCIS TURBINES, 
Hydel Yamuna, Dehra Dun (India). 

S.N. Roy. 

Water Power, Vol. 23, No. 10, Oct 1971. p 368-370, 
2 fig, 2 tab, 12 ref. 


Descriptors: *Francis turbines, *Hydraulic tur- 
bines, Turbine runners, Fabrication, Welding, 
Hydraulic machinery, Model studies, Costs, 
Cavitation, Electric power. 


Identifiers: *Turbine efficiency, *Machine design, 
India, Turbine parts, Specific speed. 


In the last decade, great strides have been made in 
the design of conventional hydraulic turbines to 
produce larger machines of higher speeds with 
reduced costs and improved efficiencies. The 
modern trend in hydraulic turbine design is to 
develop new runner profiles for increased specific 
speeds and improved power and cavitational 
characteristics. Turbine fabrication by new 
methods of welding reduces time and costs and 
makes fabrication of larger parts possible. New 
high strength, anticorrosion materials provide 
better resistance to cavitation. The main in- 
fluences on the development of Francis turbines 
during the past 10 yrs are summarized. Data are 
tabulated for 20 of the larger hydraulic turbines of 
the world. (USBR) 

W72-06403 


MARINE SAND AND GRAVEL MINING INDUS- 
TRY OF THE UNITED KINGDOM, 

Marine Minerals Technology Center, Tiburon, 
Calif. ; 

For primary bibliographic entry see Field 04A. 
W72-06426 


8D. Soil Mechanics 


COMPUTERIZED SLOPE STABILITY; 
SLIDING BLOCK PROBLEM, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

Carlos Mendez. 

Internal Report No 13, July 1971. 90 p, 28 fig, 2 
tab, 5S ref, 5 append. OWRR A-009-IND (4). 


THE 


Descriptors: *Reservoirs, *Slope stability, *Com- 
puter models, *Computer programs, *Shear 
strength, Slopes, Systems analysis, Input-output 
analysis, Soil strengths, Reservoir design, Analyti- 
cal techniques, Model studies. 

Identifiers: *Sliding block model, *Earth reservoir 
slopes. 


A computer assisted system of stability analysis 
for reservoir slopes containing soil strata of very 
different strengths is described. The versatility of 
the program includes accommodation for a three- 
slope ground surface, a two-soil profile (a relative- 
ly strong soil underlain by a relatively weak one), 
both uniform and concentrated vertical external 
boundary loadings, and a three-slope sliding sur- 
face, with the central slope located in the weaker 
layer. The program is written in elementary For- 
tran IV language, and has two integrated support- 
ing routines. The system is capable of quickly 
determining the F value, (factor of safety=availa- 
ble shear strength/required shear strength) for any 
assumed sliding surface. (See also W72-05884) 
(Woodard-USGS) 

W72-05883 


COMPUTER ASSISTED SLOPE STABILITY 
ANALYSIS FOR STEADY AND TRANSIENT 
STATE FLOW CONDITIONS, 

Purdue Univ., Lafayette, Ind. Dept. of Civil En- 
gineering. 

M. B. Roy. 

Internal Report No 14, July 1971. 98 p, 18 fig, 12 
ref, 2 append. OWRR A-009-IND (5). 


Descriptors: *Reservoirs, *Slope stability, *Com- 
puter programs, *Steady flow, *Unsteady flow, 
Seepage, Slopes, Permeability, Systems analysis, 
Input-output analysis, Soil strength, Reservoir 
design, Analytical techniques, Model studies, 
Computer models. 

Identifiers: Fortran language. 


Computer programs are described in analyzing the 
stability of earth reservoir slopes under several im- 
portant water conditions. For the transient state of 
seepage, variation of the water surface is deter- 
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mined. Anisotropy in permeability can be in- 
terpreted. Both rising headwater and falling head- 
water conditions may be analyzed, and combina- 
tion of the two cases yields results for fluctuating 
water conditions. A submerged slope may also be 
analyzed. These programs also can be used for 
analysis of the upstream and downstream slopes 
of an earthen dam, with or without an impervious 
core. Sample problems were analyzed with the 
programs, and the results are graphed. The lan- 
guage is FORTRAN IV, and the decks are 
prepared for CDC 6500 systems. (See also W72- 
05883) (Woodard-USGS) 

W72-05884 


ENGINEERING PROPERTIES OF SUBMARINE 
CLAYS FROM THE PACIFIC, 

San Diego State Coll., Calif. School of Engineer- 
ing. 

For primary bibliographic entry see Field 02J. 
W72-05890 


SOIL--AN EARTH RESOURCE, 
Woodward-McNeill and Associates. 

For primary bibliographic entry see Field 04D. 
W72-05906 


COMPUTERIZED SLOPE STABILITY, THE 
SLIDING BLOCK PROBLEM, BY CARLOS 
MENDEZ; STEADY AND TRANSIENT STATE 
FLOW CONDITIONS, BY M. B. ROY, 

Purdue Univ., Lafayette, Ind. School of Civil En- 
gineering. 

C. Mendez, and M. B. Roy. 

Available from the National Technical Informa- 
tion Service as PB-207 666, $3.00 in paper copy, 
$0.95 in microfiche. Indiana Water Resources 
Research Institute Technical Report No. 21, 
February 1972, C. W. Lovell, Jr., editor. 108 p, 46 
fig, 2 tab, 17 ref, 2 append. OWRR A-009-IND (6). 


Descriptors: *Slope stability, Computer programs, 
*Earth pressure, *Seepage. 

Identifiers: *Method of slices, *Sliding wedge, 
Reservoir fluctuation. 


The basic information about slope stability analy- 
sis is contained in Purdue University Water 
Resources Research Center Technical Report No. 
17 by Carter, Lovell and Harr entitled ‘Computer 
Oriented Stability Analysis of Reservoir Slopes’ 
(See W71-07058). This report extends the work in 
some important details. The first section deals 
with the most common example of an irregular 
sliding surface, viz., the sliding wedge. Computer 
programs accommodate a three-slope ground sur- 
face, a two soil profile, and a three slope sliding 
surface. The second section emphasizes the effect 
of changes in water level and pressure within and 
adjacent to the soil slope on the stability of the 
slope. Programs were developed for rapid draw- 
down and time dependent drawdown, and for the 
rapid drawdown two cases were considered. 
Failure surfaces are assumed to be circular, a 
slices method is employed, and soil profiles are 
kept simple. However, both grid search and in- 
dividual circle search options are available in the 
determination of a minimum factor of safety. The 
language is FORTRAN IV, and the decks are 
prepared for CDC 6500 systems. Most of the pro- 
grams are illustrated for sample problems. 
W72-05980 


HEADWATERS-YELLOW RIVER PROJECT 
MEASURE, GWINNETT COUNTY, GEORGIA 
RESOURCE CONSERVATION AND DEVELOP- 
MENT PROJECT (DRAFT ENVIRONMENTAL 
IMPACT STATEMENT). 

Soil Conservation Service, Washington, D.C. 


Available from the National Technical Informa- 
tion Service as PB-201 331-D, $3.00 in paper copy, 
$0.95 in microfiche. April 1971. 19 p. 
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Descriptors: *Georgia, *Flood control, *Channel 
improvement, *Environmental effects, Legisla- 
tion, Legal aspects, Environmental engineering, 
Flood damage, Flooding, Monetary benefits, 
Public benefits, Sedimentation, Surface runoff, 
Drainage, Forestry, Land use, Fishing, Sediment 
control, Headwaters, Dams, Spillways. 

Identifiers: *Gwinnett County (Ga), *Environ- 
mental impact statement. 


The Headwater’s-Yellow River Project consists 
of: (1) a floodwater retarding structure in the form 
of an earth embankment with vegetative earth 
spillway, and a thirty-inch principal spillway with 
two-stage drop inlet, designated to form a thirty- 
two acre sediment pool; and (2) approximately 
eleven miles of channel improvement by removal 
of blockage, with excavation limited to channel 
constrictions and the correction of actively erod- 
ing meanders. Channel capacity for flood preven- 
tion will be increased and bank erosion will be 
reduced. Favorable environmental aspects include 
a reduction of flood damage and erosion and sedi- 
mentation of streams and floodplains. Addi- 
tionally, the project will provide 128 acres of water 
for fish production and wood and mallard ducks. 
Unavoidable adverse effects include a loss of wil- 
dlife habitat and timber production in the sediment 
pool, dam, and spillway areas. Natural scenic 
beauty will also be lost. Land treatment has 
reduced the runoff rate, but it has not accom- 
plished the desired protection. Without the flood 
control structure, erosion, floods, and sedimenta- 
tion will continue and a major portion of $45,000 in 
average annual benefits will be foregone. (Shelnut- 
Florida) 


‘W72-06236 


PERFORMANCE OF DEEP MAT FOUNDATION 
OF 52-STORY ONE SHELL PLAZA BUILDING, 
McClelland Engineers, Inc, Houston, Tex; Skid- 
more, Owings and Merrill, Chicago, Ill. 

J. A. Focht, Jr., F. R. Khan, and J. P. 
Gemeinhardt. 

Paper, American Society of Civil Engineers An- 
nual National Environmental Engineering Meet- 
ing, St. Louis, Mo, Oct 1971. 25 p, 21 fig, 4 ref. 


Descriptors: *Settlement (Structural), *Structural 
behavior, *Foundations, Soil-structure, Soil pres- 
sure, Dynamometers, Structural engineering, 
Structural design, Field investigations, Clays, 
Heaving, Soil mechanics, Structures, Pressure 
cells, Stress, Movement. 

Identifiers: *Mat foundations, Carlson stress me- 
ter, *Pressure distribution, Differential settle- 
ments, Overconsolidation. 


The 172- by 232 by 8.25-ft mat foundation resting 
in the 60-ft deep excavation for the 714-ft One 
Shell Plaza building was instrumented to monitor 
the soil-structure interaction. Movement observa- 
tion and readings from 27 pressure cells and 20 
Carlson dynamometers indicate that the soil pres- 
sure distribution and settlement of the mat qualita- 
tively correspond to the original design assump- 
tions. Conclusions derived from observations to 
date are: (1) Realistic settlement prediction for a 
mat foundation must consider soil-structure in- 
teraction. (2) The stiffness of the superstructure 
resisting differential settlement must be con- 
sidered in the analysis. (3) Differential settlement 
of large mat foundations bearing on overcon- 
solidated clays tends to develop primarily during 
application of the structural load. (4) Observations 
of steel stresses indicate most of the mat is still 
behaving as an uncracked section. Data presented 
primarily represent the construction period of this 
structure. Observations will continue as a means 
of developing better analytical and design 
procedures for large and deep foundations con- 
sidering soil-structure interaction. (USBR) 
W72-06392 


STEADY SEEPAGE THROUGH DAMS OF 
TRAPEZOIDAL CROSS SECTION, 
Tippetts-Abbett-McCarthy-Stratton, New York. 
R.C-Y. Lo. 


Geotechniques, Vol 21, No 3, p 233-244, Sept 
1971. 12 p, 9 fig, 3 tab, 10 ref. 


Descriptors: *Earth dams, *Seepage, *Rates, 
*Steady flow, *Phreatic lines, Solutions, Cross 
sections, Flow nets, Laminar flow, Boundaries 
(Surfaces), Analytical techniques. 

Identifiers: Analytical method. 


Seepage rate and the exit point of the line of 
seepage is investigated for steady flow through 
homogeneous-isotropic dams with trapezoidal 
cross sections. Rigorous analytical solutions are 
not available for general trapezoidal-shaped dams, 
but are available for dams with other cross sec- 
tions. A tabulation of the available rigorous solu- 
tions is given. Rigorous solutions for seepage rate 
and exit point of the line of seepage are evaluated 
numerically and presented graphically for 2 cases: 
(1) dams with vertical entrance face and zero tail- 
water, and (2) dams with horizontal discharge face 
and zero tailwater. An approximate solution is 
given for trapezoidal-shaped dams by combining 
the results of these cases. Results obtained by this 
approximate solution were generally in agreement 
with those from flow-net analysis, electric models, 
and finite-difference and fintie-element methods. 
(USBR) 

W72-06394 


LABORATORY LOAD TESTS ON BURIED 
FLEXIBLE PIPE--PROGRESS REPORT NO. 3 
STEEL PIPE IN HIGH DENSITY, COHESIVE 
Bureau of Reclamation, Denver, Colo. 

A. K. Howard. 

Bureau of Reclamation Report REC-ERC-71-35, 
Sept 1971. 63 p, 47 fig, 5 tab, 14 ref, 3 append. 


Descriptors: Pipelines, Backfills, Soil mechanics, 
Loading tests, Test procedures, Cohesive soils, 
Pressure cells, *Buried pipes, Strain gages, *Flexi- 
ble pipes, Pressure measuring instruments, *Soil 
pressure, Lateral forces, Pressure sensors, Em- 
bankments, *Steel pipes, Deflection, Strain, 
Deformation, Settlement (Structural), Laboratory 
tests, Pipes. 

Identifiers: Iowa Formula, Soil-structure interac- 
tion. 


Five steel pipes of various diameters and wall 
thicknesses were buried in a large soil container in 
a lean clay backfill compacted to 100% of Proctor 
maximum dry density. Surcharge loads were ap- 
plied to the soil surface over the pipe with a large 
universal testing machine. Measurements of soil 
pressures on the pipe and soil container walls, 
changing dimensions of the pipe, soil movement 
around the pipe, and strain on the inner surface of 
each pipe were made during a 1-day test. Three 
pipes failed by elastic buckling at vertical deflec- 
tions of less than 10%. The other 2 pipes were 
stiffer and deflected elliptically up to 15% without 
failing (formation of plastic hinges). The amount 
of horizontal deflection for the 2 elliptically 
deformed pipes depended on the stiffness factor. 
The horizontal deflection curves compared well 
with the Iowa Formula using an e (modulus of pas- 
sive resistance) of 920 psi. (USBR) 

W72-06395 


ON LIQUEFACTION PHENOMENA, ' BY 
PROFESSOR A. CASAGRANDE: REPORT OF 
LECTURE, 

Harvard Univ., Cambridge, Mass. 

A. Casagrande. 

Geotechnique, Vol 21, No 3, p 197-202, Sept 1971. 
6 fig, 3 ref. 


Descriptors: *Landslides, *Soil mechanics, Reser- 
voirs, Cyclic loads, Slope stability, Soil tests, 
Earth dams, Boundary conditions, Field investiga- 
tions, Penetration tests, Relative density, Sand, 
Silt, Laboratory tests, Soil dynamics, Soil stabili- 
ty, Soil investigations, Soil strength. 

Identifiers: *Critical void ratio, *Liquefaction, 
*Soil liquefaction, Fort Peck dam (Mont), Soil 
penetration tests, Triaxial tests. 
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Liquefaction slides have occurred in many loca- 
tions, including Grand Coulee Dam Reservoir, 
Fort Peck Dam, and mine-tailings dams. 
Generally, liquefaction slides occur in loose sands 
and silts. Early laboratory efforts to predict soil 
susceptibility to liquefaction used the critical void 
ratio line. Analysis of Fort Peck Dam using the 
critical void ratio indicated it should not have 
failed. A new hypothesis then evolved: sand grains 
continue to rearrange themselves during flow to 
create minimum frictional resistance. Results of 
many static laboratory tests indicate critical void 
ratios are higher under strain-control than under 
load-control conditions. Cyclic shear tests at the 
University of California indicated lower initial ef- 
fective confining pressure causes easier liquefac- 
tion; Harvard tests indicated the opposite result. 
Waterflow and boundary effects in small samples 
may neccessitate testing 10 to 15 ft samples. 
Because the dynamic standard penetration test is 
unreliable for determining the in situ relative den- 
sities of sands, more field tests are needed. 
(USBR) 

W72-06398 


METHODS OF PERFORMING AND INTERPRE- 
TING IN SITU SHEAR TESTS, 

Bureau of Reclamation, Denver, Colo. 

M. L. Haverland, and E. J. Slebir 

Preprint, 13th Rock Mechanics Symposium, 
University of Illinois, Urbana, Aug-Sept 1971. 33 
Pp, 23 fig, 2 tab. 


Descriptors: *Foundation investigations, Rock 
mechanics, *Rock properties, *Shear strength, 
Friction, Friction coefficient (Mechanical), 
Discontinuities, Rock foundations, Analysis, Test 
procedures, Shear stress, Cohesion. 

Identifiers: Grand Coulee Powerplant (Wash), Au- 
burn Dam (Calif), Sliding friction, Angle-envelope 
Method, Cohesion intercept, Sliding tests, Sliding 
resistence, In situ rock, *Rock tests, *Shear tests. 


A new method, the Angle-envelope Method, of in- 
terpreting rock test results is explained. This 
method provides the designer with a range of fric- 
tion angles and cohesion intercepts and is con- 
sidered a superior method for most problems and 
design applications. The procedures, results, and 
interpretations of 4 tests at Grand Coulee Third 
Powerplant and 2 tests at Auburn Dam are given. 
After rock excavation, normal and shear forces 
are applied to obtain the initial shear test results. 
Sliding resistance tests are then performed by 
shearing the disturbed sample under a series of 
normal forces. Assuming cohesion is nearly zero 
after the initial shear test, the angle of sliding fric- 
tion force to normal force can be determined for 
each sliding resistance test and an envelope can be 
drawn using the maximum and minimum angles. 
Based on his design philosophy, the designer can 
choose the desired values. The results compare 
closely with the Coulomb-Navier analysis. 
(USBR) 

W72-06400 


APPARATUS AND TESTS FOR DETERMINING 
NEGATIVE PORE WATER’ PRESSURE 
CHARACTERISTICS OF DESICCATED CLAYS, 
Waterways Experiment Station, Vicksburg, Miss. 

C. A. Carlson. 

Available from NTIS, Springfield, Va. 22151, as 
AD-730 742 - Price $3.00 paper copy. Miscellane- 
ous Paper S-69-20, May 1969. 23 p, 2 fig, 12 plate, 
3 photo, 4 tab, 8 ref. 


Descriptors: *Clays, *Negative pore pressure, 
*Soil water, *Soil tests, *Engineering structures, 
Analytical techniques, Testing, Foundations, 
Moisture content, Piezometers, Permeability, 
Concrete structures. 


The influence of negative pore water pressure 
development in expansive desiccated clays on 
building behavior is evaluated. The apparatus and 
procedures are described for the determination of 
negative pore water pressure characteristics of 
desiccated clays. Three trials on specimens plus 
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auxiliary tests were conducted on samples from a 
test site at Lackland AFB, Texas. The water con- 
tent decreased from 28.5 to 25.5% as the negative 
pore water pressure increased from 0 to 20 atm. 
Height changed 1.2% for a 1% change in water 
content. The initial negative pore water pressure 
occurred between 1 and 3 atm. The observed up- 
ward movement of heave plugs at the test site pro- 
vided evidence of the existence of negative pore 
water pressure. The lack of gradients of tempera- 
ture of salt content indicated that water conduc- 
tion was not influenced by these two factors. The 
soil permeability determined by specimen flow 
and falling-head peizometer was low at depths 
below 30 ft. The permeability of concrete sug- 
gested that foundation piers in these soils may act 
as wicks, conducting water downward beyond the 
inverted capillary fringe and zone of fissures. 
(Woodard-USGS) 

W72-06472 


UNDERWATER SOIL SAMPLING AND TEST- 
ING, 

San Diego State Coll., Calif. Dept. of Civil En- 
gineering. 

I. Noorany. 

Available from the National Technical Informa- 
tion Service as COM-71 01124, $3.00 in paper 
copy, $0.95 in microfiche. Soil Mechanics Paper, 
June 1971. 38 p, 31 fig, 1 tab, 73 ref. 


Descriptors: *Soil mechanics, *Subsurface in- 
vestigations, *Oceans, *Sampling, *Soil tests, 
Methodology, Equipment, Analytical techniques, 
Instrumentation, Soil investigations, Soil water, 
Engineering, Reviews. 

Identifiers: * Underwater soils (Oceans). 


The current practices of sea-floor soil explorations 
for engineering purposes are summarized. 
Methods of near surface sampling, as well as deep- 
penetration sampling, are discussed. Underwater 
in situ tests and their performance record are ex- 
amined. The problem of the influence of sampling 
on submarine soil is briefly discussed, and atten- 
tion is drawn to the areas which require concen- 
trated research. Because of the conditions prevail- 
ing in the ocean environment, the tools and 
methods of sampling and in situ testing are often 
different from the techniques used for soil and 
geological investigations on land. Practical 
methods for underwater soil engineering are still in 
the formative stages, as there is very little ex- 
perience to rely upon. (Woodard-USGS) 
W72-06484 


THREE DIMENSIONAL FINITE ELEMENT 
ANALYSES, 

California Univ., Berkley. Coll. of Engineering. 

G. Lefebure, and J. M. Duncan. 

Army Engineer Waterways Experiment Station 
Contract Report No S-71-6, (TE 71-5), Vicksburg, 
Miss., May 1971. 


Descriptors: *Earthdams, *Finite element analy- 
sis, *Dimensional analysis, *Strain, *Computer 
programs. 

Identifiers: *Plane strain, Plane stress. 


Three-dimensional analyses of dams were per- 
formed using a computer program developed 
recently by Wilson (1970). Three dams in V- 
shaped valleys were analyzed using incremental 
analysis procedures, in which construction of the 
dams was simulated in 8 steps, and the results 
were compared with the results of two-dimen- 
sional incremental analyses. Comparisons show 
that the stresses and displacements in the trans- 
verse section calculated by plane strain analyses 
agree closely with the results of three-dimensional 
analyses of dams in valleys having valley wall 
slopes as flat as 3:1 or flatter. The values of stress 
and displacement in the longitudinal section calcu- 
lated by plane strain analyses agreed closely with 
the results of three-dimensional analyses for all 
three valley wall slopes analyzed (1:1, 3:1, and 
6:1), but the results of plane stress analyses of the 


longitudinal section were found to differ signifi- 
cantly from the results of the three-dimensional 
analyses. 

W72-06565 


SOME STRENGTH PROPERTIES OF FROZEN 
SOIL AND EFFECT OF LOADING RATE, 

Cold Regions Research and Engineering Lab., 
Hanover, N.H. 

C. W. Kaplar. 

Special Report No. 159, June, 1971. 


Descriptors: *Frozen soils, *Soil properties, *Soil 
strength, *Soil temperature, Particle size, Mohr 
circle. 

Identifiers: *Grain size distribution. 


Frozen soil strength data for several soil types are 
presented. The data include the effects of unit dry 
weight and the degree of saturation on the strength 
of frozen soils. The frozen soil strength increases 
with moisture content (frozen) up to full saturation 
and then drops off at greater ice contents. The ef- 
fect of increase in loading rate on frozen soil 
strength is discussed. For soils of normal unit 
weight and less than 100% saturation the strength 
increases with loading rate. Likewise the strength 
of wood, concrete, steel, non-frozen soils, decom- 
posed rock and sea ice is greater under rapid load- 
ing rates. The strength of fresh water ice, how- 
ever, decreases with loading rate. Valves of the 
adfreeze bond of frozen soils to various materials 
are also presented. Adfreeze strength in clays and 
silts is slightly less than in sands. 

W72-06566 


8E. Rock Mechanics and 
Geology 


GEOLOGIC APPLICATION TO A DAMSITE IN 
LAURENS COUNTY, SOUTH CAROLINA, 

Soil Conservation Service, Columbia, S.C. 

V. L. Finney. 

South Carolina Division of Geology Geologic 
Notes, Vol 15, No 3-4, p 39-48, November- 
December 1971. 4 fig, 3 plate, 1 ref. 


Descriptors: *Damsites, *Geology, *Terrain anal- 
ysis, *Surveys, *South Carolina, Dams, Dam 
foundations, Design data, Conduits, Hydraulic 
structures, Reservoirs, Pre-impoundment. 
Identifiers: *Damsite (Laurens County, S.C.). 


A dam is proposed on Rabon Creek to store mu- 
nicipal water for the city of Laurens, South 
Carolina, and to provide flood prevention for the 
lower reaches of Rabon Creek. To minimize costs, 
a nearly uniform foundation for the construction 
of the conduit is planned. The conduit will weigh 
an estimated 4,500 tons and will be approximately 
480 feet long. The general area of the study is the 
Inner Piedmont of South Carolina. Granite is the 
country rock. The granite is a gray to dark gray, 
medium-grained, massive to gneissic biotite 
graniie and biotite-quartz monzonite. The prin- 
cipal soils of the area are of the Lloyd, Enon, and 
Cecil series. A southeasterly plunging fold with 
foliation planes was revealed during geologic in- 
vestigations for the proposed dam. The most 
uniform foundation investigated for purposes of 
laying a massive conduit proved to be parallel to 
the strike of the foliation planes. (Woodard- 
USGS) 

W72-05889 


ROOF BOLTS HOLD BEST WITH RESIN, 
White Pine Copper Co., Mich. 

B. Caverson, and J.Parker. 

Mining Engineering, Vol 23, No 5, p 54-57, May 
1971. 4 fig. 


Descriptors: *Resins, Rock mechanics, *Rock 
bolts, Tunneling, Mining, Anchors, Costs, Safety, 
Tunnels, Underground openings, Corrosion con- 
trol, Failure (Mechanics), Stress, Cracks. 
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Identifiers: *Roof bolts, Rock noise, Pull tests, 
Uadempaped cavities, Corrosion fatigue, Crack 
control. 


An exhaustive test program at the White Pine mine 
in Michigan proved that resin-anchored roof bolts 
perform better than mechanically anchored bolts. 
The resin-anchored bolts are more costly, but 
costs can probably be reduced. Advantages and 
disadvantages of resin and mechanical anchors 
are: (1) material costs of resin bolting are high; (2) 
installation time for a 6-ft resin-anchored bolt is 
approximately 2.5 min longer; (3) pull tests were 
about the same; (4) stress at bearing plate is re- 
lieved by resin; (5) resin eliminates cracks caused 
by stress at the anchor; (6) resin excludes moisture 
and air from the bolthole, reducing bolt corrosion 
and rock weathering; (7) resin absorbs blast vibra- 
tion, mechanical anchors tend to loosen; (8) a fully 
resined bolt is stiff and stretch can occur only in a 
very short length of bolt, mechanical anchors 
place the entire bolt in tension; and (9) damage to 
bolthead, plate, or rock at the collar of the hole 
does not leave a resined bolt ineffective. Sag mea- 
surements indicate roof stability is better in resin- 
bolted areas than in mechanically bolted areas. A 
continuing test program of resin bolting is 
discussed. (USBR) 

W72-06391 


A GENERALIZED INVESTIGATION OF THE 
POTENTIAL AVAILABILITY OF AGGREGATE 
BY REGIONAL GEOMORPHIC UNITS WITHIN 
THE CONTERMINOUS 48 STATES, 

Asphalt Inst., College Park, Md., and Purdue 
Univ., Lafayette, Ind. 

M. W. Witczak, C. W. Lovell, and J. Yoder. 
Highway Research Record, No 353, p 31-42, 1971. 
7 fig, 6 tab, 9 ref. 


Descriptors: *Aggregates, *United States, *Sites, 
*Supply, Geomorphology, Geographical regions, 
Sands, Mapping, Crushed stone, Gravels, Igneous 
rocks, Metamorphic rocks, Surveys, Investiga- 
tions. 


The potential availability of aggregate within the 
conterminous 48 states is examined using an exist- 
ing physiographic classification system based on 
97 physiographic sections. The estimated potential 
availablity of aggregate was rated at 4 levels, rang- 
ing from abundant-to-adequate to severe problem. 
Individual physiographic section ratings were as- 
signed, following examination of the major ag- 
gregate type (s) used, their distribution within the 
section, and any associated quality limitations. In- 
formation on aggregate types and characteristics 
was gathered from the literature, particularly 
bedrock and surficial maps, and from responses to 
a materials questionnaire sent to each state 
highway agency. The study shows that aggregates 
are potentially in short supply in about 1/3 of the 
conterminous 48 states. These areas have limited- 
to-severe problem ratings. Such areas are primari- 
ly comprised of regional topography formed from 
predominantly sandstone and shale bedrock or 
from transported deposits deficient in either quan- 
tity or quality of sand-gravel and underlain by 
bedrock having little or no aggregate potential. 
(USBR) 

W72-06397 


BERGMEKANISKT DISKUSSIONSMOTE 
(ROCK MECHANICS CONFERENCE). 

Ingeniors Vetenskapa, Akademien, Stockholm 
(Sweden). 


Royal Swedish Institute for Engineering Research 
(IVA) Report No. 29, Stockholm, 1970. 


Descriptors: *Rock mechanics, *Seepage, 
*Groundwater movement, *Tunnel linings, Grout- 
ing, Rock properties, Stress. 

Identifiers: *Tunnel leakage, *Grouting materials, 
*Rock stresses. 
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Proceedings of this conference comprise about 20 
technical papers, all in Swedish. English summa- 
ries are provided at the conclusion of most papers 
indicating the following among the subjects 
discussed: measurement of rock stresses (some in 
mines over a period of several years); triaxial 
strength of rock materials; deformability and bear- 
ing capacity of a thin bedded, clay stratified 
limestone investigated by loading tests in situ; 
classification of rock in connection with state of 
fragmentation in rock cores; investigation of land- 
slide phenomena in Czechoslovakia; application of 
the finite element method in rock mechanics; tests 
conducted on the penetration of grouting materials 
into thin cracks to prevent tunnel leakage; and 
finally, the prevention of groundwater leakage into 
underground areas which have been excavated for 
the purpose of storage. 

W72-06567 


STATICS OF TUNNEL AND GALLERY CON- 
STRUCTION (STATIK DES TUNNEL UND 
STOLLENBAUES), 

Herman Kastner. 

2ND Revised edition, Springer Verlag, 1971. 168 
ref. 


Descriptors: *Tunnel design, *Tunnel construc- 
tion, *Rock mechanics, *Rock properties, Grout- 
ing, Elasticity (Mechanical), Plasticity. 

Identifiers: *Galleries, *Rock deformation, 
*Residual stress, Creep properties, Swelling pres- 
sure. 


This book gives comprehensive coverage of the 


whole field of the art of tunneling, including infor- 


mation about theory, design and practice. 
Geomechanical problems, especially the question 
of side pressure, are discussed in detail. New theo- 
ries and methods such as the theory of plastic 
zones, application of photoelasticity, and utiliza- 
tion of gunned concrete, are included. Titles of 
main chapters are: mechanical properties of rock, 
classification of rock, primary and secondary 
states of stress in rock, rock pressure in tunnel and 
gallery construction, measurements in cases of 
loose stones, measurements in cases of genuine 
mountain pressure, pressure tunnels, pressure 
conduits, caverns, and new _ construction 
techniques. 168 up-to-date references are given. 
W72-06568 


8F. Concrete 


HYDRAULIC RESISTANCE OF ARTIFICIAL 
CONCRETE BLOCKS, 

Chuo Univ., Tokyo (Japan). 

For primary bibliographic entry see Field 08B. 
W72-06156 


8G. Materials 


ASPHALTIC CONCRETE CANAL LINING AND 
DAM FACING, 

Bureau of Reclamation, Denver, Colo. 

M. E. Hickey. 

Bureau of Reclamation Report REC-ERC-71-37, 
Sept 1971. 29 p, 38 fig, 4 tab, 13 ref, append. 


Descriptors: *Asphaltic concretes, *Dams, *Canal 
linings, *Performance, Cracking, Placing, Experi- 
mental data, Asphalts, Rehabilitation, Main- 
tenance costs, Compaction, Construction, Con- 
struction methods, Slope protection, Durability, 
Maintenance, Repairing. 

Identifiers: *Dam facings, Bureau of Reclamation. 


Field observations and laboratory studies show 
that early experimental installations of asphaltic 
concrete canal lining of Bureau of Reclamation 
projects have provided poor to good service. 
Limited data indicate that maintenance costs of 
asphaltic concrete canal linings are comparable to 
those of portland cement concrete linings. Ex- 


perience indicates that until better compaction 
equipment becomes available for use with slip- 
form pavers, durable asphaltic concrete lining may 
not always be obtainable in small canals or laterals 
by this method. In large canals and reservoirs 
where highway-type pavers and compactors can 
be used, asphaltic concrete lining can be placed 
successfully and should be given consideration as 
anealternate to portland cement concrete. Resur- 
facing of old concrete canal lining with approxi- 
mately 2 in. of asphaltic concrete has been an ef- 
fective rehabilitation method. Asphaltic concrete 
facings on a Bureau of Reclamation earth dam and 
dike are functioning satisfactorily as rock riprap 
substitutes. After 18 yr service, the asphaltic 
concrete facing on Glen Anne Dam, Calif, is con- 
trolling erosion effectively at a reasonable cost. 
Asphaltic concrete facing on Montgomery Dam, 
Colo, a city of Colorado Springs rockfill structure, 
is generally in good condition after 14 yr service. 
(USBR) 

W72-06386 


8H. Rapid Excavation 


PROJECT PRE-GONDOLA (fl, PHASE Ii, 
CONNECTION OF A ROW CRATER TO A 
RESERVOIR, 

Army Engineer Explosive Excavation Research 
Office, Livermore, Calif. 

Bruce B. Redpath. 

Available from the National Technical Informa- 
tion Service as PNE-1120, $3.00 in paper copy, 
$0.95 in microfiche. August 1971. 18 p, 17 fig, 2 
tab, 7 ref. 


Descriptors: *Reservoir construction, *Canal con- 
struction, *Excavation, Explosions, Nuclear ex- 
plosions, Explosives, Montana, On-site investiga- 
tions, Technology. 


Connection of a row crater to a reservoir was ex- 
ecuted on 6 October 1969 and was the culmination 
of several years of cratering experiments in satu- 
rated clay shale near Fort Peck, Montana. A barri- 
er between an existing row crater and the Fort 
Peck Reservoir was removed by 70 tons of an alu- 
minized ammonium nitrate blasting agent in a row 
of five charges. (Bopp-ORNL) 

W72-06350 


PEACEFUL NUCLEAR EXPLOSIONS, 

Gulf General Atomic Inc., San Diego, Calif. 
Gerald W. Johnson. 

In: Progress in High Temperature Physics and 
Chemistry, Vol 4, Pergamon Press, Carl A. Rouse, 
editor, 1971, p 85-97. 6 fig, 2 tab, 36 ref. 


Descriptors: *Nuclear explosions, *Fallout, 
*Technology, *Path of pollutants, Radioisotopes, 
Underground, Mining, Natural gas, Tritium, Oil 
reservoirs, Feasibility studies, Reviews. 


A large number of potential engineering and scien- 
tific uses of nuclear explosives have been ex- 
amined, extending from basic scientific experi- 
ments in seismology, transuranic element produc- 
tion, and neutron physics, to large-scale excava- 
tion, natural gas stimulation and storage, and 
recovery of minerals. Major difficulties center 
around the radionuclides from fission and neutron 
activation. In copper recovery most radionuclides 
are trapped and only Ru-106 appears to remain a 
problem; in natural gas stimulation, tritium and 
Kr-85. Further cost information and regulatory 
standards for permissible radionuclide levels in 
commercial products (gas, petroleum, and metal) 
are needed. (Bopp-ORNL) 

W72-06351 


PLOWSHARE APPLICATIONS AND CROSS 
SECTION UTILIZATION, 

California Univ., Livermore. Lawrence Radiation 
Lab. 

R. M. Lessler. 
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Available from the National Technical Informa- 
tion Service as UCRL-73022, $3.00 in paper copy, 
$0.95 in microfiche. February 8, 1971. 13 p. 


Descriptors: *Nuclear explosions, *Excavation, 
*Neutron absorption, Neutron activation analysis, 
Economic feasibility, Technical feasibility, Feasi- 
bility studies, Natural gas, Resource development, 
Geothermal studies, Nuclear wastes, Leaching, 
Copper, Hydraulic mining, Underground storage, 
Underground, Radioactivity effects, Water 
resource development, Waste disposal. 


Nuclear explosion applications are described: 
stimulation of gas and oil reservoirs, gas storage, 
mineral leaching of copper ore deposits, geother- 
mal power, radioactive waste disposal, and sur- 
face excavations. Feasibility studies require pre- 
diction of radioactivities produced by neutron 
reactions. Pertinent neutron cross sections are 
tabulated, and instances are noted where better 
data is needed. (Bopp-ORNL) 

W72-06358 


REPORTS AVAILABLE IN THE ALASKAN IN- 
FORMATION PROGRAM. 

Nevada Operations Office (AEC), Las Vegas. 

For primary bibliographic entry see Field 05B. 
W72-06359 


8I. Fisheries Engineering 


PASSAGE OF ADULT SALMON AND TROUT 
THROUGH AN INCLINED PIPE, 

National Marine Fisheries Service, Seattle, Wash. 
Biological Lab. 

Emil Slatick. 

Trans Amer Fish Soc. 100 (3): 448-455. 1971. Illus. 
Identifiers: Adult, Oncorhynchus-Kisutch, Oncor- 
hynchus-Nerka, Oncorhynchus-Tshawytscha, 
Passage, Pipe, Salmo-Gairdneri, Salmon, Trout. 


This research was designed to determine if migrat- 
ing adult salmon and trout at Bonneville Dam on 
the Columbia River would use as a passageway an 
inclined pipe that required them to make a descent 
and an ascent before they reached the upstream 
end of the pipe. Chinook salmon (Oncorhynchus 
tshawytscha), sockeye salmon (O. nerka), coho 
salmon (O. kisutch), and steelhead trout (Salmo 
gairdneri) were tested with water velocities of 
about 0.30, 0.76, and 1.22m/sec in a pipe that was 
0.61 m in diameter and 31.4 m long. From 64 to 
100% of the fish passed through the inclined pipe 
during a 45-min period. Median passage times 
ranged from 3 to 23 min. Chinook salmon passed 
through the pipe most rapidly at the 0.76 m/sec 
flow; coho salmon and steelhead trout passed 
through in the least time at 1.22 m/sec. Sockeye 
salmon passed through equally well at flows of 
0.76 and 1.22 m/sec.--Copyright 1971, Biological 
Abstracts, Inc. 

W72-05893 


RESULTS FOR THREE GENERATIONS FROM 
TRANSFERS OF PINK SALMON (ONCOR- 
HYNCHUS GORBUSCHA) SPAWN TO THE 
QUALICUM RIVER IN 1963 AND 1964, 
Department of Fisheries and Forestry, Vancouver 
(British Columbia). Fisheries Service. 

C. E. Walker, and D. B. Lister. 

J Fish Res Bd Can. 28 (5): 647-654. 1971. Illus. 


Map. 

Identifiers: Canada, Generations, Herring, Island, 
Oncorhynchus-Gorbuscha, Predation, Qualicum, 
River, Salmon, Spawn, Transfers, Vancouver. 


Transfers of O. gorbuscha eggs were made to the 
Qualicum River in 2 yr, utilizing 5.79 million eggs 
from Cheakamus River stock in 1963 and 6.85 mil- 
lion eggs from Bear River stock in 1964. Adult 
returns to the Qualicum River were 100 spawners 
in 1965, 1967, and 1969; 11,940 in 1966; 3000 in 
1968; and 300 in 1970. Differences between the 
odd- and even-year plants were noted in times of 
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egg-take (equivalent to time of spawning of donor 
stock), incubation, and fry emigration, lengths of 
emigrating fry, possibility of losses through preda- 
tion by herring on estuarine fry, and direction of 
orientation to the recipient (Qualicum River) 
stream. Pronounced differences between donor 
stock in rate of return are thought to be primarily 
related to differences in spawning times and 
stream temperature. The decrease in numbers of 
adults in the even-year generation may have been 
due to lower freshwater survival during incubation 
as a result of suspected superimposition of chum 
salmon the the earlier deposited pink salmon eggs; 
the loss was estimated to be in the order of 46%.-- 
Copyright 1971, Biological Abstracts, Inc. 
W72-05950 


VARIATIONS IN THE BLOOD AND TISSUE 
CHEMISTRY OF BROOK TROUT, SAL- 
VELINUS FONTINALIS, SUBSEQUENT TO 
HANDLING, ANESTHESIA, AND SURGERY, 
Brock Univ., St. Catharines (Ontario). Dept. of 
Biological Sciences. 

Arthur H. Houston, oat Madden, R. John 
Woods, and Harry M. Mile 

J Fish Res Bd Can. 28 (5): 635-642. 1971. Illus. 
Identifiers: Anesthesia, Anesthetic-Drug, Blood, 
Brook, Chemistry, Endocrine, Handling, 
Methanesulfonate, Salvelinus-Fontinalis, Surgery, 
Tissue, Tricaine, Trout, Variations. 


Modifications in blood and tissue chemistry of 
brook trout were followed during their recovery 
from handling, tricaine methanesulphonate 
(Ayerst ‘Finquel’) anesthesia, and experimental 
preparation. The recovery process was charac- 
terized by alterations in the hematological charac- 
teristics of the animals, a marked and persistent 
condition of hyperglycemia, and changes in 
plasma, tissue and estimated cellular ion concen- 
trations, and equilibrium potentials. Water content 
remained relatively stable, although variations in 
distribution took place. The short-term changes 
observed appeared to be correlated in time with 
the clearance of anesthetic from the animals, and 
possibly with a sequence of cardioventilatory- 
renal reflex responses induced by vascular hypox- 
ia (or hypercapnia). More persistent changes are 
believed to be related to generalized endocrine 
responses to the traumatic character of the 
procedures employed.--Copyright 1971, Biological 
Abstracts, Inc. 

W72-05953 


SOME PHYSIOLOGICAL EFFECTS OF HAN- 
DLING TRICAINE 
METHANESULPHONATE ANESTHETIZATION 
UPON THE BROOK TROUT, SALVELINUS 
FONTINALIS, 

Brock Univ., St. Catharines (Ontario). Dept. of 
Biological Sciences. 

Arthur H. Houston, Jane A. Madden, R. John 
Woods, and Harry M. Miles 

J Fish Res Bd Can. 28 (5): p 625- -633. 1971. Illus. 
Identifiers: Anesthetic-Drug, Anesthetization, 
Brook, Handling, Methanesulfonate, Parameters, 
Physiological, Salvelinus-Fontinalis, Tricaine, 
Trout, Ventilatory. 


The effects of handling and anesthetization with 
tricaine methanesulphonate (Ayerst ‘Finquel’) 
upon S. fontinalis were investigated with reference 
to selected hematological and cardioventilatory 
parameters, and several aspects of body fluid 
chemistry. Alterations in hemoglobin, hematocrit, 
and total dissolved solids suggest that exposure to 
the anesthetic prompts a rapid hemoconcentration. 
Water content increases, and the plasma, tissue, 
and estimated cellular levels of several of the 
major electrolytes (Na, K, Ca, and Mg) are al- 
tered. Observations upon cardiac activity, dorsal 
aortic pressure, and ventilatory rate and amplitude 
support the hypothesis that Finquel exerts a 
depressive influence upon central autonomic func- 
tions. Handling alone leads to significant changes 
in plasma glucose and lactate levels, and in the 
concentrations and distributions of a number of 


the electrolytes investigated.-Copyright 1971, 
Biological Abstracts, Inc. 
W72-05957 


EFFECTS OF FIN CLIPPING AND OTHER 
FACTORS ON SURVIVAL AND GROWTH OF 
SMALLMOUTH BASS, 

Wisconsin State Univ., Stevens Point. Coll. of 
Natural Resources. 

Daniel W. Coble. 

Trans Amer Fish Soc. 100 (3): 460-473. 1971. Illus. 
Identifiers: Bass, Clipping, Density, Fin, Growth, 
Micropterus-Dolomieui, Population, Smallmouth, 
Survival. 


Fin clipped and control young-of-the-year small- 
mouth bass, Micropterus dolomieui Lacepede, 
were stocked in 8 ponds and recovered a year 
later. A fin clip reduced survival; percentage 
recovery of fin clipped bass was about 1/2 to 1/3 
that of control fish. No effect of fin clipping on 
growth was evident. Growth was inversely related 
to bass population density. When the effect of 
density on growth was removed, growth appeared 
to be curvilinearly related to minnow standing 
crop. Growth appeared to be food dependent at 
the lower food levels and independent at higher 
levels.--Copyright 1971, Biological Abstracts, Inc. 
W72-05973 


SURVIVAL GROWTH AND FECUNDITY OF 
HATCHERY-REARED RAINBOW TROUT 
AFTER EXPOSURE TO PULSATING DIRECT 
CURRENT, 

National Marine Fisheries Service, Seattle, Wash. 
Biological Lab. 

Galen H. Maxfield, Robert H. Lander, and 
Kenneth L. Liscom. 

Trans Amer Fish Soc. 100 (3): 546-552. 1971. 


Descriptors: Current, Direct, Exposure, Fecundi- 
ty, Growth, Hatchery, Pulsating, Rainbow, 
Reared, Salmo-Gairdneri, Survival, Trout. 


Control (or unshocked) and shocked (or test) rain- 
bow trout (Salmo gairdneri) were held through 
spawning to determine the effects of electrical 
shock on the survival, growth, and fecundity of 2 
yr classes--young of the year of the 1953 year class 
and yearlings of the 1952 year class--and on the 
survival of the eggs and of the fry of the exposed 
fish. The test groups were exposed for 30 sec to 1 
of 2 sets of electrical conditions--the young of the 
year to a pulse frequency of 8 pulses/sec, a pulse 
duration of 40 milliseconds, and a voltage gradient 
of 1 volt/cm; and the yearlings to a pulse frequen- 
cy of 5 pulses/sec, a pulse duration of 60 mil- 
liseconds, and a voltage gradient of 0.75 volt/cm. 
The exposure was longer than that usually encoun- 
tered by fish during either electrical fish guiding or 
collection with a pulsating direct-current shocker. 
The survival, growth, and fecundity of the fish ap- 
parently were not affected by the electrical shock, 
nor were the survival and development of their 
offspring.--Copyright 1971, Biological Abstracts, 


Inc. 
W72-06011 


TROUT AND SALMON MOVEMENTS IN TWO 
IDAHO STREAMS AS RELATED TO TEM- 
PERATURE, FOOD, STREAM FLOW, COVER 
AND POPULATION DENSITY, 

Idaho Cooperative Fishery Unit, Moscow. 

T. C. Bjornn. 

Trans Amer Fish Soc. 100 (3): 423-438. 1971. Illus. 
Identifiers: Cover, Density, Flow, Food, Growth, 
Idaho, Movements, Population, Salmon, Stream, 
Streams, Temperature, Trout. 


Many juvenile salmon and trout migrated from the 
Lemhi River drainage each fall-winter-spring 
period. Seaward migration of anadromous trout 
and salmon normally occurred in the spring but 
pre-smolt anadromous and non-anadromous fishes 
also left the stream usually beginning in the fall. 
Data were compared on temperature, food 
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abundance, stream flow, cover and population 
density with movements and conducted field and 
laboratory tests to determine reasons for the two 
types of movements. Smolts of the anadromous 
species migrated for an obvious reason but none of 
the factors examined appeared to stimulate or 
release their seaward migration. Movement 
frequently coincided with changes in water tem- 
perature and stream flow, but a consistent causal 
relationship could not be established and it is con- 
cluded that photoperiod and perhaps growth must 
initiate the physiological and behavioral changes 
associated with seaward migration. Non- 
anadromous and pre-smolt anadromous species 
emigrated from the streams for different reasons 
than the smolts. It is postulated that fish found the 
stream environment unsuitable during the winter. 
Stream temperature declined in the fall as fish 
began moving from the streams but it was not 
possible to induce more fish to stay in test troughs 
with 12 C water versus troughs with 0-10 C water. 
Fish emigrated before abundance of drift insects 
declined in winter. Emigration occurred in spite of 
the relatively stable flows in both streams. Popula- 
tion density modified the basic migration pattern 
by regulating the number and percentage of fish 
that emigrated and to a limited extent time of 
emigration. Movements of non-smolt trout and sal- 
mon correlated best with the amount of cover pro- 
vided by large rubble substrate. Subyearling trout 
emigrated from Big Springs Creek which con- 
tained no rubble substrate but remained in the 
Lemhi River which did. In both field and laborato- 
ry tests more fish remained in troughs or stream 
sections with large rubble substrate than in troughs 
or sections with gravel substrate. Trout and sal- 
mon in many Idaho streams entered the substrate 
when stream temperatures declined to 4-6 C. A 
suitable substrate providing adequate interstices 
appears necessary or the fish leave.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06106 


LABORATORY STUDIES OF SCREENS FOR 
DIVERTING JUVENILE SALMON AND TROUT 
FROM TURBINE INTAKES, 

National Marine Fisheries Service, Seattle, Wash. 
Biological Lab. 

Willman M. Marquette, and Clifford W. Long. 
Trans Amer Fish Soc. 100 (3): 439-447. 1971. Illus. 
Identifiers: Diverting, Intakes, Laboratory, On- 
corhynchus-Tshawytscha, Salmo-Gairdneri, Sal- 
mon, Screens, Trout, Turbine. 


Fish-guiding screens of different porosities were 
tested with juvenile spring chinook salmon (On- 
corhynchus tshawytscha) in a laboratory model 
that simulated a turbine intake and gatewell (a ver- 
tical shaft in a dam that extends from the forebay 
deck to the ceiling of the intake). The study was 
part of a program to develop methods for prevent- 
ing mortality of juvenile salmon and steelhead 
trout (Salmo gairdneri) in Kaplan turbines of low- 
head dams on the Columbia and Snake Rivers. If 
large numbers of juvenile fish could be guided into 
gatewells, a method of safely bypassing them 
around turbines might be devised. Three types of 
screens (wood, and single and double layers of 
spiral-weave conveyor belt) were attached to the 
intake ceiling at an angle of 45 degrees to the flow; 
their lengths were adjusted to intercept 1/3 or 2/3 
of the total flow into the intake. The screen with 
the greatest porosity (constructed of a single layer 
of belting) gave the highest guiding efficiency; 
87% of the test fish were diverted into the 
gatewell. It was believed that water deflected 
under the screen carried fish with it, but tests in- 
dicated that some fish swam upwards out of the 
flow and into the gatewell. Diversion of 3% of the 
intake flow up through a gatewell with a single 
opening into the intake increased the guiding effi- 
ciency of only the double-layer screen. Diversion 
of flow through a gatewell with two openings 
caused a significant percentage of the guided fish 
to leave the gatewell and reenter the intake.-- 
Copyright 1971, Biological Abstracts, Inc. 
-06109 
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EFFECTS OF SWIMMING ACTIVITY AND 
FOOD INTAKE ON THE RESPIRATION OF 
YOUNG-OF-THE-YEAR WHITE BASS, 
MORONE CHRYSOPS, 

Miami Univ., Oxford, Ohio. Dept. of Zoology. 
Thomas E. Wissing, and Arthur D. Hasler. 

Trans Am Fish Soc. 100 (3): 537-543. 1971. Illus. 
Identifiers: Annular, Bass, Consumption, Food, 
Intake, Morone-Chrysops, Oxygen, Plankton, 
Respiration, Respirometer, Swimming, White, 
Young-Of-The Year. 


Rates of O2 consumption were determined for sin- 
gle young-of-the year M. Chrysops (Rafinesque), 
forced to swim in a rotating annular respirometer, 
and groups of young-of-the-year fish fed meals of 
live zooplankton. Sustained swimming activity and 
maximum metabolic rates generally occurred at a 
rotation velocity of 15 rpm. The decline in O2 con- 
sumption with time and increased velocities in 6 
experiments suggested decreases in excitement 
and swimming activity. Post-feeding increases in 
O2 consumption were observed in 6 groups. After 
this initial elevation, metabolic rates continued to 
increase slightly or declined. The importance of 
measuring the components of total respiration and 
their caloric equivalents is stated.--Copyright 
1971, Biological Abstracts, Inc. 

W72-06133 


09. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


THE ENVIRONMENT DOCTOR, 
California Univ., Los Angeles. 
Geophysics. 

For primary bibliographic entry see Field 05G. 
W72-05941 


Inst. of 


UNIVERSITY OF NEBRASKA FACULTY WITH 
COMPETENCE IN WATER RESOURCES, 
Nebraska Univ., Lincoln. Water Resources 
Research Inst. 

W. Viessman, Jr. 

Nebraska Water Resources Research Institute 
Publication No 6, January 1972. 69 p. GWRR A- 
999-NEB (7). 


Descriptors: ‘*Scientific personnel, *Water 
resources, *Documentation, *Nebraska, *Univer- 
sities, Research facilities, Planning. 
Identifiers: *Nebraska University, 
Research projects. 


Professors, 


Approximately 150 individuals at the University of 
Nebraska at Lincoln and Omaha are listed who 
have special competence in research and/or 
teaching in the water resources field. Information 
concerning each individual includes degrees held, 
colleges and universities attended, major field, 
and special interests. This listing should be useful 
in the future development of both individual and 
interdisciplinary research project activities. 
(Woodard-USGS) 

W72-06431 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


STATE-OF-ART, SUGARBEET PROCESSING 
WASTE TREATMENT. 

Beet Sugar Development Foundation, Fort Col- 
lins, Colo. 

For primary bibliographic entry see Field OSD. 
W72-06055 


STATE OF THE ART OF COAGULATION, 
MECHANISMS AND STOICHIOMETRY. 
American Water Works Association, New York. 
Research Committee on Coagulation. 

For primary bibliographic entry see Field OSF. 
W72-06205 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 
Secondary Publication and Distribution—Group 10C 


THE ROLE OF SEDIMENTS IN EUTROPHICA- 
TION -- A PRELIMINARY STUDY, 

Illinois Univ., Urbana. Water Resources Center. 
For primary bibliographic entry see Field 0SC. 
W72-06286 


BIBLIOGRAPHY ON HYDROLOGICAL CON- 
SIDERATIONS IN (1) WATER RESOURCES 
FOR AGRICULTURE (2) GROUND DISPOSAL 
OF RADIOACTIVE WASTES. 

Bhabha Atomic Research Center. Atomic Energy 
Commission, Bombay (India). 

For primary bibliographic entry see Field OSB. 
W72-06321 


REPORTS AVAILABLE IN THE ALASKAN IN- 
FORMATION PROGRAM. 

Nevada Operations Office (AEC), Las Vegas. 

For primary bibliographic entry see Field OSB. 
W72-06359 


REMOTE SENSING OF CROP WATER 
DEFICITS AND ITS POTENTIAL APPLICA- 
TIONS - AN ANNOTATED BIBLIOGRAPHY, 
Texas A and M Univ., College Station. Remote 
Sensing Center. 

For primary bibliographic entry see Field 07B. 
W72-06440 


SNOW SQUALLS IN THE LEE OF LAKE ERIE 
AND LAKE ONTARIO - A REVIEW OF THE 
LITERATURE, 

National Oceanic and Atmospheric Administra- 
- Pittsburgh, Pa. Weather Service Forecast Of- 
ice. 

For primary bibliographic entry see Field 02C. 
W72-06446 


ENVIRONMENTAL DISTURBANCES OF CON- 
CERN TO MARINE MINING RESEARCH, A 
SELECTED ANNOTATED BIBLIOGRAPHY. 
Battelle Memorial Inst., Columbus, Ohio. Colum- 
bus Labs. 

For primary bibliographic entry see Field 05C. 
W72-06473 


BIBLIOGRAPHY OF SOVIET LITERATURE ON 
WATER CHEMISTRY PUBLISHED IN 
VOLUMES 31-45 OF THE ‘HYDROCHEMICAL 
MATERIALS’ FOR THE PERIOD 1961-68 (U- 
KAZATEL’ STATEY, POMESHCHENNYKH V 
‘GIDROKHIMICHESKIKH MATERIALAKH,’ 
TOMA 31-45 (1961-1968 GG.)) . 
Gidrokhimicheskii Institut, 
(USSR). 

For primary bibliographic entry see Field 02K. 
W72-06560 


Novocherkassk 


10C. Secondary Publication 
AND Distribution 


ABSTRACTS: OF LITERATURE ON THE 
DISTILLATION OF SEAWATER AND ON THE 
USE OF NUCLEAR ENERGY FOR DESALTING, 
Oak Ridge National Lab., Tenn. 

For primary bibliographic entry see Field 03A. 
W72-06522 
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2-4-D 
Theoretical and Experimental Evaluation of 
Transfer of 2, 4-Dichlorophenoxyacetic Acid in 
Porous Media, 
W72-06302 2K 


ABSORBANCE 
Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VII. Atomic Absorption Under 
Limited Field Viewing Conditions, 
W72-05964 SA 


ABSORPTION 
Assimilation by Higher Plants of Atmospheric 
Nitrogen Fixed by Blue-Green Algae, 
W72-06264 5C 


Tritium Behavior in Fish from a Chronically 
Contaminated Lake, 
W72-06343 5C 


Ecological Sciences Division Annual Progress 
Report. Period Ending September 30, 1971. 
W72-06345 5B 


Elimination of Cs-137 from the Mullet M. chelo 
and the Blenny B. pholis (Etude experimentale 
de I elimination du Cs chez le mulet Mugil 
chelo et la blennie Blennius pholis), 

W72-06349 5C 


Uptake and Loss of Radioactive Ruthenium by 
Freshwater Organisms, (In Japanese), 
_W72-06352 bts 


Oyster Research with Radionuclides, 
W72-06354 ~— 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


ABSTRACTS 
Bibliography on Hydrological Considerations in 
(1) Water Resources for Agriculture (2) Ground 
Disposal of Radioactive Wastes. 
W72-06321 5B 


ACADEMIC COMMUNITY 
The Environment Doctor, 
W72-05941 5G 


ACCESS ROUTES 
Right of Riparian Owner on Navigable Water to 
Access to Water. 


W72-06210 6E 
ACCIDENTS 

Dangerous Gases in Agriculture. 

W72-06130 5G 
ACCOUNTING 


Proposed New Procedures for Evaluating 
Water and Land Resources: Some Comments 
From an Academic Viewpoint. 


W72-06121 6B 

Pollution Control Through Social Cost Conver- 

sion, 

W72-06122 5G 
ACCRETION 


Waters: Rights in Respect of Changes by 
Accretion or Reliction Due to Artificial Condi- 
tions. 

W72-06075 6E 


SUBJECT INDEX 


ACCRETION (LEGAL ASPECTS) 


Goodall V. Herbert and Son (Sand Company’s 
Liability for Dredging Sand Bar Below Low 
Water Mark). 

W72-06219 6E 


Intendant and Wardens of Town of Port Royal 
V. Charleston and W.C. Ry. (Title to Shells 
Deposited in Navigable Waters). 

W72-06240 6E 


ACETIC ACID 


Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 
Vitamin B12, 


W72-06027 5D 
ACETOBACTER SUBOAXYDANS 

A Study of Foam, 

W72-05882 5D 
ACETONE 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


ACTIVATED CARBON 


Knowing the Real Cost of Activated Carbon 
for Taste and Odor Control, 
W72-06020 SF 


Activated Charcoal: Is This The Answer to the 
Water Treatment Problem. 


W72-06030 5D 

Gamma-Ray Treatment of Tastes and Odors, 

W72-06197 SF 
ACTIVATED CHARCOAL 


Activated Charcoal: Is This The Answer to the 
Water Treatment Problem. 
W72-06030 5D 


ACTIVATED SLUDGE 


Pilot Plant Experiments on the Effects of Some 
Constituents of Industrial Wastewaters on 
Sewage Treatment, 

W72-06034 5D 


Carbon Dioxide Stripping From Commercial 
Oxygen Activated Sludge, 
W72-06043 5D 


The Mechanism of Activated Sludge Phosphate 
Release and Methods of Control, 
W72-06049 5D 


Biopolymers of Activated Sludge. 
W72-06256 SA 


Experimental Optimization of Step Aeration 
Waste Treatment Systems, 
W72-06289 5D 


ACTIVE TRANSPORT SIMULATION 


Coupling Phenomena in Synthetic Membranes, 
W72-06563 3A 


ADJUDICATION PROCEDURE 


Gerbing V. I.T.T. Rayonier, Inc, (Private 
Citizen’s Right to Bring Qui Tam Action Under 
the Refuse Act). 

W72-06064 6E 


May Acts of Independent Tort-Feasors, Each 
of Which Alone Causes or Tends to Produce 
Some Damage, Be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06078 6E 


May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06080 6E 


ADMINISTRATION 


Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


ADMINISTRATIVE AGENCIES 


Corps of Engineers--New Guardians of Ecolo- 
gy, 
W72-06057 5G 


Geothermal Steam Act of 1965 (A Bill to 
Authorize the Secretary of the Interior to Make 
Disposition of Geothermal Steam and As- 
sociated Geothermal Resources). 

W72-06087 6E 


An Act Relating to the Florida Air and Water 
Pollution Control Commission (Importation, 
Transfer, or Propagation of Aquatic Plants 
without a Permit Prohibited). 

W72-06231 6E 


An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 


W72-06232 6E 
Environmental Impact Statement--Procedures 
for Preparation, 

W72-06248 6E 


Environmental Impact Statements--Availability 
of EPA Comments, 


W72-06249 6E 
U.S.D.A. Technical and Financial Assistance 
Programs, 

W72-06508 5G 


Technical and Financial Assistance for the 
Control of Animal Wastes, 
W72-06510 . 5G 


Small Business Administration Programs to 
Provide Financial and Technical Assistance to 
Small Firms in Solving Problems Relative to 
Animal Waste Disposal, 

W72-06511 5G 


Financial Assistance for the Construction and 
Improvement of Irrigation Systems, 


W72-06512 5G 
The Lake Mendota Watershed Project, 
W72-06513 5G 
The Role of Extension in Pollution Abatement 
in Virginia, 

W72-06514 5G 
Reports and Recommendations of Working 
Groups. 

W72-06516 5G 


Recommendations of National Milk Producers 
Federation. 
W72-06517 5G 


ADMINISTRATIVE DECISIONS 


Environmental Impact Statement--Procedures 
for Preparation, 
W72-06248 6E 


SU-1 








ADMINISTRATIVE DECISIONS 


Environmental Impact Statements--Availability 
of EPA Comments, 


W72-06249 6E 
ADMINISTRATIVE LAW 

Authorization of Federal Water Projects, 

W72-06111 6B 
ADMIRALTY 


A Bill to Unify and Consolidate the Rules for 
Navigation on the Waters of the United States. 


W72-06072 6E 
ADSORPTION 

Mercury Pathways in a River and Estuary, 

W72-05902 5B 


Knowing the Real Cost of Activated Carbon 
for Taste and Odor Control, 
W72-06020 oF 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 


W72-06374 3A 

Particulate Removal on Coated Filter Media, 

W72-06531 SF 
AERATION 


Temperature Response of Aerated Stabilization 
Basins With and Without Nutrients, 
W72-06033 5D 


Carbon Dioxide Stripping From Commercial 
Oxygen Activated Sludge, 
W72-06043 5D 


Biologically Mediated Chemical Changes in the 
Filtration of Aerated Ground Waters, 
W72-06203 SF 


Experimental Optimization of Step Aeration 
Waste Treatment Systems, 
W72-06289 SD 


Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 
W72-06388 8A 


AERIAL PHOTOGRAPHY 
Hurricane Hilda, 1964: 1. Genesis, as Revealed 
by Satellite Photographs, Conventional and 
Aircraft Data, 
W72-06438 2B 


Wetlands Mapping in New Jersey, 
W72-06462 ; 


Interpretation of Wetlands Imagery Based on 


Spectral Reflectance Characteristics of 
Selected Plant Species, 
W72-06463 7B 


The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 

W72-06476 7B 


AEROBIC BACTERIA 
Turbidimetric Evaluation of Bacterial Culture 
Resistance in Disinfectant Testing, 
W72-06261 5B 


AGGREGATES 
A Generalized Investigation of the Potential 
Availability of Aggregate by Regional 
Geomorphic Units Within the Conterminous 48 
States, 
W72-06397 8E 


SU-2 


SUBJECT INDEX 


AGRICULTURAL RESEARCH SERVICE 
U.S.D.A. Technical and Financial Assistance 


Programs, 
W72-06508 5G 


AGRICULTURAL STABILIZATION AND 
CONSERVATION SERVICE 
The Lake Mendota Watershed Project, 
W72-06513 5G 


AGRICULTURAL WATER USE 
Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


AGRICULTURAL WATERSHEDS 
Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


AIR ENTRAINMENT 
Hydraulic Model Studies of Aeration Devices 
for Yellowtail Dam Spillway Tunnel, Pick-sloan 
Missouri Basin Program, Montana, 
W72-06385 8B 


AIR ENVIRONMENT 
Experience Developed in Monitoring and Con- 
trol of Radiation in the U.A.R., 


W72-06336 5B 
AIR POLLUTION 

Pollution of Air, Soil, Freshwater and the Sea, 

W72-05935 5B 


Air and Water Pollution in Sweden: The 
Problem, The Efforts, and The Progress, 
W72-06025 5G 


B.C. Uses Research, Legislation and Rewards 
to Curb Pollution. 
W72-06038 5G 


Nuclear Power and Environmental Pollution, 
W72-06316 5B 


Basic Results of the Work on Development of 
the Radiation Safety System in the USSR, 
W72-06323 5C 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 

W72-06338 5c 


AIR TEMPERATURE 
Construction and Operation of a Compact Fine 
Wire Psychrometer, 
W72-06414 21 


Air and Water Temperatures and Ice Condi- 
tions on the Connecticut River, 
W72-06445 2C 


AIRCRAFT 
Hurricane Hilda, 1964: 1. Genesis, as Revealed 
by Satellite Photographs, Conventional and 
Aircraft Data, 
W72-06438 2B 


ALDRIN 
The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 
W72-06136 5C 


ALGAE 
The Effect of Algal Concentration, Luminous 
Intensity, Temperature, and Diurnal Cycle or 
Periodicity Upon Growth of Mixed Algal Cul- 


tures from Waste Stabilization Lagoons as 
Determined on the Warburg Apparatus, 


W72-06022 5D 
Mercury Inhibition on Lipid Biosynthesis in 
Freshwater Algae, 

W72-06037 5C 
Methods in Microbiology-Volume 5B. 
W72-06124 5A 
Microscopic Water Quality and Filtration Effi- 
ciency, 

W72-06191 SF 


Phosphate and Turbidity Control by Floccula- 
tion and Filtration, 
W72-06201 SF 


The Behavior of Chlorella Pyrenoidosa in 
Steady State Continuous Culture, 
W72-06274 5C 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 

W72-06526 5A 


Chemistry of Nitrogen and Phosphorus in 
Water. 


W72-06532 5C 

Biological Problems Encountered in Water 

Supplies, 

W72-06536 SF 
ALGICIDES 

Biological Problems Encountered in Water 

Supplies, 

W72-06536 SF 
ALLUVIAL FANS 


Sediments and Growth Pattern of Navy Deep- 
Sea Fan, San Clemente Basin, California Bor- 
derland, 

W72-06450 2a 


ALTERATION OF FLOW 
Right to Hasten the Flow and Increase the 
Volume of Water in a Stream by Alterations or 
Improvements in the Bed. 


W72-06247 6E 

Contour Trenching Effects on Streamflow 

From a Utah Watershed, 

W72-06412 4A 
ALTERNATIVE FUTURES 

Alternative Futures and Distributional 

Planning, 

W72-05929 6B 

Forecasting Water Demands, 

W72-06489 6D 


ALUM COMPOUNDS 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


ALUMINUM 
Removal of Viruses by Coagulation and Floc- 
culation, 
W72-06202 SF 


ALUMINUM COMPOUNDS 
Effect of Sulfate and Other Ions in Coagulation 
with Aluminum (111), 
W72-06534 5D 
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AMALGAMATION 
Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 


W72-06266 SA 
AMCHITKA ISLAND 

Reports Available in the Alaskan Information 

Program. 

W72-06359 5B 
AMINO ACIDS 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 





aminokislotami, vstrechayushchimisya Vv 

prirodnykh vodakh), 

W72-06558 SA 
AMMONIUM OXIDATION 


Influence of Soil Moisture Tension on Nitrate 
Accumulation in Soils, 


W72-06570 5B 
AMORPHOUS MATTER 

Microscopic Water Quality and Filtration Effi- 

ciency, 

W72-06191 SF 
ANAEROBIC DIGESTION 


The Toxicity of Cadmium to Anaerobic 
Digestion: Its Modification by Inorganic 
Anions, 

W72-06029 5D 


ANALYSIS 
Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 
W72-06362 SA 


Methods for the Determination of Trace Or- 
ganic Materials in Water, 
W72-06369 3A 


ANALYTICAL METHODOLOGY 
Methods for the Determination of Trace Or- 
ganic Materials in Water, 
W72-06369 3A 


ANALYTICAL TECHNIQUES 
Temperature Distribution Due to the Release of 
Heated Effluents into Channel Flow, 
W72-05985 5B 


Dissolution of Opal in Water and Its Water 
Content, 
W72-05995 2K 


Selected Methods of Aquifer Test Analysis, 
W72-05999 4B 


Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 
W72-06012 SA 


Effluent Variables of Bleached Kraft Pulp 


Mills, 
W72-06031 5G 


SUBJECT INDEX 


A Versatile Outdoor Channel for Water Pollu- 


tion Investigations, 

W72-06032 5B 
Methods in Virology. 

W72-06127 SA 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

'W72-06146 2K 


Instruments for Water Quality Monitoring, 
W72-06260 SA 


A Measurement of Low Level Cesium Isotope 
Concentration in a Fresh Water Lake, 
W72-06273 5B 


Instrumental Trends and Requirements in Spec- 
trochemistry for Waters, Effluents and Pollu- 
tants in the Electrical Supply Industry, 


W72-06278 SA 
The Characterization of Lube Oils and Fuel 
Oils by DSC Analysis, 

W72-06280 SA 


Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 

W72-06294 : 5C 


Facility for the Determination of Low-Level 
Tritium in Biological and Environmental Sam- 
ples, 

W72-06347 SA 


Recent Techniques in Tritium Monitoring by 
Proportional Counters, 
W72-06348 SA 


Rapid Methods for Measurement of Radioac- 
tivity in the Environment, 
W72-06353 SA 


Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 

W72-06362 SA 


Methods for the Determination of Trace Or- 
ganic Materials in Water, 
W72-06369 3A 


The Development of Computer Programs Ap- 
plicable to Meaningful Precipitation Manage- 
ment Experiments, 

W72-06427 7C 


An Investigation of Oil Fluorescence as a 
Technique for the Remote Sensing of Oil Spills, 
W72-06479 7B 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 

W72-06553 2K 


Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


ANTARCTIC 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 





aminokislotami, vstrechay imisya Vv 
prirodnykh vodakh), 
W72-06558 SA 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 

W72-06559 SA 


ANCHORS 
Resonance of Moored Objects in Wave Trains, 
W72-06159 8B 


W72-06550 5B 


ANION CONCENTRATION 
Effect of Sulfate and Other Ions in Coagulation 
with Aluminum (111), 
W72-06534 5D 


ANION EXCHANGE 
Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


New Water Disinfectant: An Insoluble Quater- 
nary Ammonium Resin-Triiodide Combination 
that Releases Bactericide on Demand, 


W72-06545 SF 


ANIONS 
Water and Waste Water Filtration: Concepts 
and Applications, 


W72-06028 5D 

Electrochemically Controlled Ion - Exchange, 

W72-06382 3A 
ANISOTROPY 


Stepped Weir on an Anisotropic Drained 
Stratum of Finite Depth, 
W72-06007 4A 


ANNELIDS 
The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


ANODES 
Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ilon-Adsorption Electrodes, 
W72-06523 3A 


ANODIC STRIPPING VOLTAMMETRY 
pH-Controlled Differential Voltammetry of 
Certain Trace Transition Elements in Natural 
Waters, 

W72-05904 SA 


ANOSTRACA 
Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 


Emphasis on the Zooplankton, 

W72-05972 5B 
ANTARCTIC 

Oxygen Isotope Profiles Through the Antarctic 

and Greenland Ice Sheets, 
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ANTARCTICA 

ANTARCTICA An Act Relating to the Florida Air and Water ARSENICAL COMPOUNDS AUTH 
Oxygen Isotope Profiles Through the Antarctic Pollution Control Commission (Importation, Arsenic Removal from Potable Water, Leg: 
and Greenland Ice Sheets, Transfer, or Propagation of Aquatic Plants W72-06198 SF Eart 
W72-05991 2C without a Permit Prohibited). w72 

W72-06231 6E ARTIFICIAL RECHARGE 

ANTI-SCALING COMPOUNDS Groundwater Recharge, AUTO! 
Scale Control for Saline Water Conversion An Act Relating to Submerged Lands (Lease W72-06002 4B pny 
Distillation Plants, for Aquaculture Activities). 1 
W72-06375 3A W72-06233 6E ARTIFICIAL WATERCOURSES wh 

Liability of One Who Diverts Stream into New 

APHANIZOMENON FLOS-AQUAE : A Preliminary Ecological Study of Areas to be Channel for Overflow. A 
Interim Report, Upper Klamath Lake Studies puasuntes in the Salt River Basin of Ken- W72-06077 6E pee 
Oregon, tucky, ! 
W72-06052 5C W72-06526 SA People Ex Rel. Kurtz V. Meyer (Duty of Reso 

Drainage District to Maintain Bridge Over Ar- wre 

AQUACULTURE AQUATIC PRODUCTIVITY tificial Ditch). 

An Act Relating to Submerged Lands (Lease Chemistry of Nitrogen and Phosphorus in W72-06085 6E Auto 
for Aquaculture Activities). Water. W72- 
W72-06233 6E W72-06532 5C ASPEN 

Rainfall Interception in a Dense Utah Aspen AnA 

AQUATIC ALGAE AQUEOUS SOLUTIONS Clone, ry pI 
Ecological Investigations on the Plankton of Measurement of Methane, N-Butane and Car- W72-06413 21 Ww72- 
the Riveris Reservoir (Okologische Unter- bon Dioxide in Aqueous Solution, | 
suchungen AM Plankton Der Riveristalsperre), W72-06253 5A  ASPHALTIC CONCRETES BACKV 
W72-05968 5c Asphaltic Concrete Canal Lining and Dam Fac- Diato 

Proton Activation Analysis for Trace Elements, ‘i W72- 

AQUATIC ANIMALS _ W72-06276 SA W72-06386 8G 
Ecological Investigations on the Plankton of > a ; : BACTE 
the Riveris Reservoir wnat csi Unter- a of Flow Friction with Polymer Addi- ASSESSMENTS Hydr 
suchungen AM Plankton Der Riveristalsperre), infec Assessing Social Consequences of Water Defi- Ww72- 
W72-05968 SC W72-06291 8B a” ? 

Effec 

A Preliminary Ecological Study of Areas to be © AQUICULTURE W72-06115 6B a 
— in the Salt River Basin of Ken- oo mu +> eh ae Lands (Lease a scya ATION vestig 
omic a . Hydrocarbon Assimilation by Ray Fungi w72- 
W72-06526 SA _—-W72-06233 “= Geese iseediah ie : 
Minir 

AQUATIC ENVIRONMENT AQUIFER CHARACTERISTICS WAN 
Modeling of Environmental Pathways and Groundwater Availability in Piatt County, ge ater eo Chlor 
Radiation Doses from Nuclear Facilities, W72-05891 4B wee erties s . — Prem 
ing *B Selected Methods of Aquifer Test Anslysi wr. 

elected Methods of Aquifer Test ysis, 
Experience Developed in Monitoring and Con- W72-05999 4B ASLANTIC OCEAN — 
eer Flow Through the Charlie-Gibbs Fracture Enric 
trol of Radiation in the U.A.R., tlantic Ri : 
W72-06336 5B AQUIFER TESTING Zone, Mid-Atlantic Ridge, teristi 
Selected Methods of Aquifer Test Analysis, W72-06448 2E linum 

AQUATIC HABITATS W72-05999 4B W72- 
pacer and Loss of Radioactive Ruthenium by aoe M ne 
Freshwater Organisms, (In Japanese), AQUIFERS = oattive aste Management in Relation to Meth 
W72-06352 5C Occurrence and Characteristics of Fractures in the Environment, Ww72- 

the Crystalline Rocks of Southeastern New W72-06325 5B 
A Preliminary Ecological Study of Areas to be Hampshire and Their Relationship to the Yield The E 
Impounded in the Salt River Basin of Ken- of Drilled Water Wells, are ccnp ong a Micro 
tucky, W72-05983 oF uction of Tritium by Nuclear Weapons, mre 
W72-06526 SA W72-06344 5B w72- 
Saltwater Intrusion into Aquifers, 

AQUATIC INSECTS W72-06001 4R ATOMIC ABSORPTION SPECTROMETER hacks 
A Preliminary Ecological Study of Areas to be The Use of Atomic Absorption in Water Pollu- W72- 
Impounded in the Salt River Basin of Ken- ARCTIC tion Control, 
tucky, Oxygen Isotope Profiles Through the Antarctic W72-06039 SA The 
W72-06526 5A and Greenland Ice Sheets, ATOMIC RPTION Colon 

W72-05991 2C Ww72-( 

AQUATIC LIFE SPECTROPHOTOMETRY 
Environmental Radiation, Past, Present, and ARKANSAS Atomic Absorption and Fluorescence Spec- BACTE! 
Future, Channel Maintenance of the White River troscopy with a Carbon Filament Atom Reser- New | 
W72-06324 5B Below Newport, Arkansas (Draft Environmen- voir. Part VI. A Study of Some Matrix Effects, ns 

tal Impact Statement). W72-05963 SA we 
The Environmental Monitoring Programme at W72-06070 6E ‘ . pe 
the A.A.E.C. Research Establishment, Lucas Analysis of Trace Elements in Natural Waters 
Heights, An Act Requiring that Instruments Containing by Atomic Absorption Spectrophotometry, BACTE! 
W72-06333 5B Information About Certain Contracts of Sewer W72-06010 2K neti 
Improvement Districts be Recorded; Specifying . aa sees 

AQUATIC MICROORGANISMS the Effect of Failure to Record; and for Other Wet-Ashing Apparatus to Prepare Biological W724 
Chemistry of Nitrogen and Phosphorus in Purposes. Materials for Atomic Absorption Spec- 

Water. W72-06086 6E _trophotometry, BALAN 
W72-06532 5C W72-06281 5A The E 
Waterlaw in Arkansas, W72-C 

AQUATIC PLANTS W72-06214 6E ATOMIC FLUORESCENCE SPECTROSCOPY 
Observations of Freshwater Ponds on Carroll Atomic Absorption and Fluorescence Spec- BANKS 
Island and Gunpowder Neck, Maryland, with ARSENIC troscopy with a Carbon Filament Atom Reser- The | 
Emphasis on the Zooplankton, Arsenic Removal from Potable Water, voir. Part VI. A Study of Some Matrix Effects, Rivers 
W72-05972 5B W72-06198 SF W72-05963 SA W72-0 





AUTHORITY 
Legal Bases for Securing the Integrity of the 
Earth-Space Environment, 


W72-05945 5G 
AUTOMATIC CONTROL 

An Automatic pH Stat for Use With Laborato- 

ry pH Meters, 

W72-06252 7B 
AUTOMATION 

Computer Techniques for Identifying Low 

Resolution Mass Spectra, 

W72-05975 2K 

Automating Treatment Monitoring and Control, 

W72-06196 5F 

An Automatic pH Stat for Use With Laborato- 

ry pH Meters, 

W72-06252 7B 


BACKWASH WATER 
Diatomite Filter Ends Manganese Problem, 


W72-06190 SF 
BACTERIA 

Hydrocarbon Assimilation by Ray Fungi, 

W72-05949 a 


Effects of Multiple Use on Water Quality of 
High-Mountain Watersheds: Bacteriological In- 
vestigations of Mountain Streams, 

W72-05958 SC 


Minimal Growth Temperature, Sodium 
Chloride Tolerance, pH Sensitivity, and Toxin 
Production of Marine and Terrestrial Strains of 
Clostridium Botulinum Type C, 

W72-05960 ac 


Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 

W72-05961 se 


Methods in Microbiology-Volume 5B. 
W72-06124 SA 


The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 

W72-06136 5C 


Bacteriological Quality vs Residual Chlorine, 
W72-06193 SF 


The Use of Alternate Dilutions in Making 
Colony Counts, 
W72-06282 SA 


BACTERICIDES 
New Water Disinfectant: An Insoluble Quater- 
nary Ammonium Resin-Triiodide Combination 
that Releases Bactericide on Demand, 


W72-06545 5F 
BACTERIOPHAGE 

Methods in Microbiology-Volume 5B. 

W72-06124 SA 


BALANCING OF COSTS 
The Economics of Pollution, 
W72-05934 5G 


BANKS 
The Public Use of the Banks of Navigable 
Rivers in Louisiana, 
W72-06059 6E 
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BARK 
A Novel Approach to Bark Fines and Fibre 
Recovery, 
W72-06036 5D 
BASE LEVEL (EROSION) 


Principal Factors in Rejuvenation of River Val- 
leyeSystems in Mountain Regions as Illustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 
digirki)), 

W72-06145 2 


BAYS 


Mathematical Model of Mixing in New Haven 
Harbor, 


W72-06165 5B 
Tidal Motion in Bays, 
W72-06186 2L 


An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 

W72-06232 6E 


Properties and Stability of a Texas Barrier 
Beach Inlet, 
W72-06432 2L 


Beach Cusps of Monterey Bay, California, 
W72-06485 2L 


Hydrographic Observations in Tampa Bay and 
the Adjacent Gulf of Mexico--1968, 
W72-06486 2L 


Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 
in Monterey Bay, 

W72-06487 2L 


BEACH EROSION 


Plunging Wave Pressures on a Semi-Cylindrical 
Tube, 
W72-06152 8B 


Flood Control and Beach Erosion--Financing. 
W72-06221 6E 


Properties and Stability of a Texas Barrier 
Beach Inlet, 


W72-06432 2L 

Shore Management Guidelines. 

W72-06444 4A 
BEACHES 


Vertical Packing of Flat Stones, 
W72-05887 2L 


Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 
W72-06471 5B 


A Basic Description of Sediment Transport on 
Beaches, 


W72-06482 2 

Beach Cusps of Monterey Bay, California, 

W72-06485 2L 
BED LOAD 


Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 pA 


BED LOAD SAMPLER DESIGN 
Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 yal 


BEDS 
An Act Relating to State-Owned Submerged 
Lands (Reports of Ecological and Biological 
Studies of Submerged Lands). 
W72-06228 6E 


BEDS UNDER WATER 
Pollution of Oyster Beds. 
W72-06098 6E 


BEEF CATTLE WASTES 
Oxidation Ditch in a Confinement Beef Build- 
ing, 
W72-06546 5D 
BEET SUGAR INDUSTRY 
State-of-Art, Sugarbeet Processing Waste 
Treatment. 





'W72-06055 5D 
BEHAVIOR 

The Electronic R ding of Plankton Organ- 

isms, 

W72-06437 2L 


BENTHIC FAUNA 
The Role of Benthic Plants in a Fertilized 


Estuary, 

W72-06046 5C 
BENTHIC FLORA 

The Role of Benthic Plants in a Fertilized 

Estuary, 

W72-06046 5C 


Improvement and Application of Benthic Algal 
Isotope Productivity Measuring Methods, 
W72-06283 5C 


BENTHONIC WATER 

Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostavy atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


BENTHOS 
Water Quality and Trophic Condition of Lake 
Superior (Wisconsin Waters), 
W72-05969 5C 


The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


BERYLLIUM 
Environmental Air Analysis for Ultratrace 
Concentrations of Beryllium by Gas Chro- 
matography, 
W72-06258 SA 


BIBLIOGRAPHIES 
Bibliography on Hydrological Considerations in 
(1) Water Resources for Agriculture (2) Ground 
Disposal of Radioactive Wastes. 
W72-06321 5B 


Reports Available in the Alaskan Information 
Program. 
W72-06359 5B 


Environmental Disturbances of Concern to 
Marine Mining Research, A Selected An- 
notated Bibliography. 

W72-06473 5C 
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BIBLIOGRAPHIES 


Abstracts of Literature on the Distillation of 
Seawater and on the Use of Nuclear Energy for 
Desalting, 

W72-06522 3A 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
*Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.)) . 

W72-06560 2K 


BIOASSAY 


Manual of Analytical Toxicology. 
W72-06125 SA 


Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 

W72-06266 SA 


BIOCHEMICAL OXYGEN DEMAND 


Photosynthetic Reaeration in the Upper Passaic 
River, 
W72-05981 5G 


The Relation of Kraft Pulp Mill Operatin, and 
Process Parameters to Pollution Characteristics 
of the Mill Effluents, 

W72-06024 5G 


Laboratory-Scale Trickling Filter Production of 
Mixed Cultures of Micro-organisms for Ef- 
fluent Treatment Studies or BOD Tests, 

W72-06254 5D 


BIOCHEMISTRY 


Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 

W72-05961 aC 


BIOGENOUS SUBSTANCES 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostavy atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
‘Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.) . 

W72-06560 2K 


BIOINDICATORS 


Biochemical Indicators of Environmental Pollu- 
tion, 
W72-06361 2 


BIOLOGICAL CHANGES 


Biologically Mediated Chemical Changes in the 
Filtration of Aerated Ground Waters, 
W72-06203 SF 


BIOLOGICAL MEMBRANES 


Study of Micellar Formation by Naturally Oc- 
curring Lipids and the Properties of Recon- 
structed Lipid Membranes, 

W72-06562 3A 
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Manual of Analytical Toxicology. 
W72-06125 SA 


Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 

W72-06266 SA 
A Measurement of Low Level Cesium Isotope 


Concentration in a Fresh Water Lake, 
W72-06273 5B 
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trophotometry, 

W72-06281 SA 
BIOLOGICAL TREATMENT 

Experimental Optimization of Step Aeration 

Waste Treatment Systems, 

W72-06289 5D 
BIOLOGY 

Environmental Radiation, Past, Present, and 

Future, 

W72-06324 5B 
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Hydrocarbon Assimilation by Ray Fungi, 
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Ecological Investigations on the Plankton of 
the Riveris Reservoir (Okologische Unter- 
suchungen AM Plankton Der Riveristalsperre), 
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A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 


tucky, 
W72-06526 SA 
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W72-06036 SD 
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The Response of Macrobenthos to Irrigation 
Return Water, 
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BLOWING SNOW 

A Recording Gage for Blowing Snow, 

W72-06405 2C 
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W72-06384 8B 
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Report, 1971. 
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W72-05902 5B 
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W72-06435 a 
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Lands in Navigable Meandered Fresh Wat er 
Lakes. 
W72-06229 6E 
BOUNDARY DISPUTES 
Waters: Rights in Respect of Changes by 
Accretion or Reliction Due to Artificial Condi- 
tions. 
W72-06075 6E 


BOUNDARY LAYERS 
Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 
W72-06371 3A 


BRACKISH WATER 
Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 
W72-06363 3A 


Fourth Annual Report Brackish Water Conver- 
sion Demonstration Plant, Webster, South 
Dakota, 

W72-06366 3A 


BRAZOS ISLAND HARBOR (TEX) 
Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 
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BREAKWATER 

Conneaut Harbor, Ohio (Draft Environmental 

Impact Statement). 
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BREAKWATERS 
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Honolulu Reef Runway Dike, 
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People Ex Rel. Kurtz V. Meyer (Duty of 
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Drainage Dist. (Duty to Maintain Bridges). 
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The Pressure of Floating Ice-Fields on Piles, 


W72-06154 8B 
BRINE REMOVAL 

Mass Transfer in Capillaries and Porous Media, 

W72-06378 3A 
BRITISH COLUMBIA 


B.C. Uses Research, Legislation and Rewards 
to Curb Pollution. 
W72-06038 5G 


BULKHEADS 
An Act Relating to State-Owned Submerged 
Lands (Reports of Ecological and Biological 
Studies of Submerged Lands). 
W72-06228 6E 


BURIED PIPES 
Laboratory Load Tests on Buried Flexible 
Pipe--Progress Report No. 3 Steel Pipe in High 
Density, Cohesive Soil, 
W72-06395 8D 


BURNING 

Hydrologic Effects of a Bushfire in a 
Catchment in South-eastern New South Wales, 
W72-05992 4C 


BYPRODUCTS 
Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 
Vitamin B12, 
W72-06027 5D 
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The Response of Macrobenthos to Irrigation 
Return Water, 
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The Toxicity of Cadmium to Anaerobic 
Digestion: Its Modification by Inorganic 
Anions, 
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Toxic Effects of Trace Organics on Fish, 

W72-06535 5C 
CALCITE 


Interaction between Fatty Acids and Calcite in 
Seawater, 
W72-06433 2K 


CALCIUM 
Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 
W72-06553 2K 


CALCIUM CARBONATE 
Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 
W72-06150 2H 


Carbonate Production by Coral Reefs, 
W72-06483 2 


CALCIUM OXIDES 
Phosphate Extraction Process, 
W72-06110 5D 


CALCIUM SULFATE 
An Investigation of the Solubility of Calcium 
Sulfate in Seawater Concentrates at Tempera- 
tures From Ambient to 65 Degrees C, 
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CALIBRATIONS 
Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 
W72-05896 2G 


CALIFORNIA 
Water Wells and Springs in the Western Part of 
the Upper Santa Margarita River Watershed, 
Riverside and San Diego Counties, California, 
W72-05998 7C 


Nitrate in Ground Water of the Fresno- 
CLOVIS Metropolitan Area, California, 
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Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 
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Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 


Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 
W72-06471 5B 


Beach Cusps of Monterey Bay, California, 
W72-06485 2L 


CALIFORNIA (CENTRAL COASTAL ZONE) 
Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 


W72-06464 2L 
CANADA 

Mercury Pathways in a River and Estuary, 

W72-05902 5B 

Prediction of Seasonal Snowmelt Runoff in the 

Okanagan Valley, 

W72-05918 2C 


Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 
W72-06012 SA 


B.C. Uses Research, Legislation and Rewards 
to Curb Pollution. 


W72-06038 5G 

Deuterium Content of Canadian Waters--II, 

W72-06465 2K 
CANAL CONSTRUCTION 


Bioenvironmental and _  Radiological-Safety 
Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 

W72-06320 5G 


Project Pre-Gondola III, Phase Il, Connection 
of a Row Crater to a Reservoir, 


W72-06350 8H 
CANAL LININGS 

Asphaltic Concrete Canal Lining and Dam Fac- 

ing, 

W72-06386 8G 
CANALS 


Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 


W72-06005 5G 

Flushing Pattern of Non-Reactive Effluents, 

W72-06166 5B 
CANNERIES 

Ocean Discharge of Non-Toxic Food 

Processing Solids Residuals. 

W72-06044 5B 


CAUCASUS 


CARBODIIMIDES 


Mass Spectral Investigation of Pesticides, 
W72-05977 


CARBON 


Total Organic Carbon in Atmospheric 
Precipitations (Valovoy organicheskiy uglerod 
v atmosfernykh vodakh), 

W72-06147 SA 


Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


Some Aspects of the Present Status of Analysis 
of Organic Matter in Natural Waters (Nekoto- 
ryye aspekty sovremennogo izucheniya or- 
ganicheskogo veshchestva prirodnykh vod), 

W72-06556 SA 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 

W72-06559 SA 


CARBON-14 MEASUREMENTS 


Interim Report, Upper Klamath Lake Studies 
Oregon, 
W72-06052 5c 


CARBON DIOXIDE 


Carbon Isotopic Composition of Carbon Diox- 
ide and Methane from Steam Jets of Tuscany, 


W72-05880 2K 

Carbon Dioxide Stripping From Commercial 

Oxygen Activated Sludge, 

W72-06043 sD 
CARBON FILAMENT 


Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VI. A Study of Some Matrix Effects, 
W72-05963 SA 


CARBONATE PRODUCTIVITY (REEFS) 


Carbonate Production by Coral Reefs, 
W72-06483 ya) 


CATFISHES 


Costs and Returns of Commercial Catfish 
Production in Alabama, 
W72-06119 6C 


CATION ADSORPTION 


Hydration of Cations Adsorbed on a Clay Sur- 
face from the Effect of Water Activity on Ion 
Exchange Selectivity, 

W72-05900 2G 


CATION EXCHANGE 


Contributions of Clay and Organic Matter to 
the Cation Exchange Capacity of Maryland 
Soils, 


W72-05897 2G 
CATIONS 

Water and Waste Water Filtration: Concepts 

and Applications, 

W72-06028 5D 

Electrochemically Controlled Ion - Exchange, 

W72-06382 3A 

Removal of Viruses from Water by Chemical 

Coagulation and Flocculation, 

W72-06537 5F 
CAUCASUS 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
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CAUCASUS 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 
W72-06150 2H 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


CAUSTIC EXTRACTION EFFLUENT 
Effluent. Variables of Bleached Kraft Pulp 
Mills, 
W72-06031 5G 


CAVITATION 
Hydraulic Model Studies of Aeration Devices 
for Yellowtail Dam Spillway Tunnel, Pick-sloan 
Missouri Basin Program, Montana, 
W72-06385 8B 


Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 
W72-06388 8A 


CAVITATION CONTROL 
Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 


W72-06388 8A 
CCE 

Toxic Effects of Trace Organics on Fish, 

W72-06535 sc 
CELLOPHANE 

The Effect of Compression on Membrane 

Permeability, 

W72-06524 3A 


CELLULOSE ACETATE 
Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 
W72-05921 3A 


CELLULOSE TRIACETATE 
Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 


W72-05921 3A 
CENSUS 

Methodology for Managing Resources, 

W72-05987 4A 
CENTRIFUGATION 


A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 
Techniques, 

W72-06455 5D 


A Study of the Dewatering of the Cincinnati 
Water Treatment Plant Sludge by Centrifuga- 
tion, 

W72-06459 5D 


CESIUM 
A Measurement of Low Level Cesium Isotope 
Concentration in a Fresh Water Lake, 
W72-06273 5B 


Radioactivity Survey Data in Japan. 
W72-06326 5B 
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CESIUM RADIOISOTOPES 
The Investigation of Radioactivity in the 
Danube, (Die Untersuchung Der Radioaktivitat 
Der Donau), 
W72-05956 5B 


A Measurement of Low Level Cesium Isotope 
Concentration in a Fresh Water Lake, 
W72-06273 5B 


CHANNEL IMPROVEMENT 
Channel Maintenance of the White River 
Below Newport, Arkansas (Draft Environmen- 
tal Impact Statement). 
W72-06070 6E 


Headwaters-Yellow River Project Measure, 
Gwinnett County, Georgia Resource Conserva- 
tion and Development Project (Draft Environ- 
mental Impact Statement). 

W72-06236 8D 


Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


CHANNEL IMPROVEMENTS 
Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 
W72-06235 8A 


CHANNELS 
A Versatile Outdoor Channel for Water Pollu- 
tion Investigations, 
W72-06032 5B 


CHAPARRAL 
Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 


CHARLESTON HARBOR (S C) 
Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 
W72-06005 5G 


CHELATE STABILITY 
Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 


W72-06525 2K 
CHELATION 

Solubilization of Lead in Lake and Reservoir 

Sediments by NTA, 

W72-05907 5B 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


CHEMCONTROL 
Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 


CHEMICAL ANALYSIS 
Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 
W72-05886 5G 


Simplified Wet Ash Procedure for Total 
Phosphorus Analysis of Organophosphonates 
in Biological Samples, 

W72-05974 5A 


Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 
W72-06012 SA 


The Use of Atomic Absorption in Water Pollu- 
tion Control, 


W72-06039 SA 
Manual of Analytical Toxicology. 
W72-06125 . SA 


Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti _ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostavy atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 

W72-06148 2K 


Automating Treatment Monitoring and Control, 
W72-06196 SF 


Determination of Polychlorodibenzo-P-Dioxins 
and Related Compounds in Cc ial 
Chlorophenols, 

W72-06268 SA 





Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 
aminokislotami, vstrechayushchimisya Vv 
prirodnykh vodakh), 

W72-06558 SA 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
‘Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.) . 

W72-06560 2K 


CHEMICAL CLEANING 


Scale Control in Sea Water Evaporators, 
W72-06372 3A 


CHEMICAL DEGRADATION 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 

W72-06559 SA 


CHEMICAL INTERFERENCE 


Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VI. A Study of Some Matrix Effects, 
W72-05963 5A 








CHEMICAL INTERFERENCE ISOMERS 
Mass Spectral Investigation of Pesticides, 
W72-05977 


CHEMICAL OXYGEN DEMAND 
Chemical Oxygen D d of G Air 
Contaminants, 
W72-06547 SA 





CHEMICAL PROPERTIES 
Research on Tastes and Odors. 
W72-06528 5F 


CHEMICAL REACTIONS 
Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 
W72-06559 SA 


CHEMICAL REMOVAL 
Phosphate Extraction Process, 
W72-06110 5D 


CHESAPEAKE BAY 
Wetlands Legislation, 
W72-06083 6E 


CHICAGO (ILL) 
Quality Status of Southern Lake Michigan, 
W72-05990 5G 


CHLORAPHYTA 
A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
: tucky, 
W72-06526 SA 


CHLORINATED HYDROCARBON PESTICIDES 
The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 

W72-06136 sc 


Screening Method for the Detection of 
Chlorodibenzo-P-Dioxins in the Presence of 


Chlorobiphenyls, Chloronaphthalenes, and 
Chlorodibenzofurans, 
W72-06267 SA 


Determination of Polychlorodibenzo-P-Dioxins 


and Related Compounds in Commercial 
Chlorophenols, 
W72-06268 SA 


CHLORINATION 
Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 


W72-06018 5D 
CHLORINE 

Bacteriological Quality vs Residual Chlorine, 

W72-06193 SF 


CHLORINE DIOXIDE 
Chlorination and Disinfecticn - The State of the 
Art, 
W72-06113 SF 


CHLORINE RESIDUALS 
Bacteriological Quality vs Residual Chlorine, 
W72-06193 5F 


CHLORODIOXINS 
Determination of Polychlorodibenzo-P-Dioxins 


and Related Compounds in Commercial 
Chlorophenols, 

W72-06268 SA 
CHLOROPHENOLS 

Determination of Polychlorodibenzo-P-Dioxins 
and Related Compounds in Commercial 
Chlorophenols, 

W72-06268 SA 


SUBJECT INDEX 


CHOCTAWHATCHEE BAY (FLA) 
An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 
W72-06232 6E 


CHROMATOGRAPHY 
Separation and Quantitation of Alkene and 
Hydroxy Alkane Sulfonates by Thin Layer 
Chromatography, 
W72-06255 SA 


Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 

W72-06362 SA 


Methods for the Determination of Trace Or- 
ganic Materials in Water, 
W72-06369 3A 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


CITIES 
Mason V. City of Bluefield (Liability of City 
and Street Car Company for Diverting Surface 
Water onto Private Lot). 
W72-06084 6E 


Treatise on Urban Water Systems. 
W72-06102 6B 


Lake George Steamboat Co. V. Blais (Right of 
a Municipality to Lease Dock to Private In- 


terests). 

W72-06241 6E 
CITY PLANNING 

Alternative Futures and Distributional 

Planning, 

W72-05929 6B 


The Social Implications of Residential Environ- 
ments, 


W72-05930 6B 

The Self-Service Group in the Urban Econo- 

my, 

W72-05938 6B 
CLARIFICATION 

Tube Clarification-Theory and Practice, 

W72-06040 5D 
CLARIFIERS 


Effluent Treatment Removes BOD At Building 
Products of Canada Ltd., Edmonton, 
W72-06023 5D 


CLAY MINERALS 
Ion Selectivity in Three Soil Profiles as In- 
fluenced by Mineralogical Characteristics, 
W72-05894 2G 


Hydration of Cations Adsorbed on a Clay Sur- 
face from the Effect of Water Activity on Ion 
Exchange Selectivity, 

W72-05900 2G 


Fractionation of Cation Exchange Capacity for 
Assessing Soil and Water Sodicity, 
W72-05903 2G 


CLAYS 
Engineering Properties of Submarine Clays 
from the Pacific, 
W72-05890 2 


COAGULATION 


The Nature of Contemporary Silts in British 
Estuaries, 
W72-06430 2L 


Apparatus and Tests for Determining Negative 
Pore Water Pressure Characteristics of Desic- 
cated Clays, 

W72-06472 8D 


CLEANING 
Scale Control in Sea Water Evaporators, 
W72-06372 3A 


CLEANUP 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


Cleanup of Pesticide and Polychlorinated 
Biphenyl Residues in Fish Extracts by Gel Per- 


meation Chromatography, 

W72-06271 5G 
CLEAR-CUTTING 

Industrial Waste Guide on Logging Practices. 

W72-06053 5G 


Hydrologic and Energy Budgets of Stocked and 
Non-Stocked Douglas-Fir Sites as Calculated 


by Meteorological Methods, 

W72-06287 2D 

Effects of Partial Forest Cover Removal on 

Storm Hydrographs, 

W72-06296 4C 
CLIMATOLOGY 


Variation of Snow Resources with Climate and 
Vegetation in Canada, 
W72-05911 2C 


A National Program for Accelerating Progress 
in Weather Modification. 
W72-06475 3B 


CLOSTRIDIUM 
Heat Resistance of Spores of Marine and Ter- 
restrial Strains of Clostridium Botulinum Type 


Cc, 
W72-05959 5C 


Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 

W272-05961 5C 


CLOSTRIDIUM BOTULINUM TYPE C 
Minimal Growth Temperature, Sodium 
Chloride Tolerance, pH Sensitivity, and Toxin 
Production of Marine and Terrestrial Strains of 
Clostridium Botulinum Type C, 
W72-05960 5C 


COAGULATION 
Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 
W72-06018 5D 


Water and Waste Water Filtration: Concepts 
and Applications, 
W72-06028 5D 


Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 SF 


Removal of Viruses by Coagulation and Floc- 
culation, 
W72-06202 5F 


State of the Art of Coagulation, Mechanisms 


and Stoichiometry. 
W72-06205 SF 
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COAGULATION 
Coagulation and Color Problems. 
W72-06533 5F 
Effect of Sulfate and Other Ions in Coagulation 
with Aluminum (111), 
W72-06534 5D 
Removal of Viruses from Water by Chemical 
Coagulation and Flocculation, 
W72-06537 5F 


Coagulation Testing: A Comparison of 
Techniques - Part I, 


W72-06539 5F 
COASTAL ENGINEERING 

Pressure of Waves Against Vertical Walls, 

W72-06151 8B 


Plunging Wave Pressures on a Semi-Cylindrical 
Tube, 


W72-06152 8B 
The Influence of Breaker Type on Riprap Sta- 
bility, 

W72-06155 8B 


Hydraulic Resistance of Artificial Concrete 
Blocks, 
W72-06156 8B 


Research for the Coastal Area of the Delta Re- 
gion of the Netherlands, 





W72-06162 2L 
COASTAL PLAIN 

Some Sei ic M ements on the Virginia 

Coastal Plain-An Evaluation Study, 

W72-06561 2L 


COASTAL RESOURCE MANAGEMENT 
Ecological Considerations, 


W72-05928 2 
COASTS 

Ecological Considerations, 

W72-05928 2L 


Research for the Coastal Area of the Delta Re- 
gion of the Netherlands, 
W72-06162 aL 


Conveyance of State Lands to United States 
for the Biscayne National Monument. 
W72-06226 6E 


Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolina, 


W72-06290 6B 

Shore Management Guidelines. 

W72-06444 4A 
COBALT 


Cobalt and Tantalum Tracers Measured by Ac- 
tivation Analysis in Sediment Transport Stu- 
dies, 

W72-06275 2 


COBALT RADIOISOTOPES 
The Investigation of Radioactivity in the 
Danube, (Die Untersuchung Der Radioaktivitat 
Der Donau), 
W72-05956 5B 


COHO SALMON 
Effects of Elevated Temperature on Juvenile 
Coho Salmon and Benthic Invertebrates in 
Model Stream Communities, 
W72-06293 sc 
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COLIFORM 
Bacteriological Quality vs Residual Chlorine, 
W72-06193 SF 
COLLOIDIAL SURFACE PROPERTIES 


State of the Art of Coagulation, Mechanisms 
and Stoichiometry. 


W72-06205 SF 
COLLOIDS 

Water and Waste Water Filtration: Concepts 

and Applications, 

W72-06028 5D 


The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 


W72-06136 5C 

State of the Art of Coagulation, Mechanisms 

and Stoichiometry. 

W72-06205 SF 
COLOR 

Coagulation and Color Problems. 

W72-06533 SF 
COLORADO 


Evaluation of the Water Supply at Six Sites in 
the Curecanti Recreation Area, Southwestern 


Colorado, 

W72-06468 4B 
COLORIMETRY 

The Characterization of Lube Qils and Fuel 

Oils by DSC Analysis, 

W72-06280 5A 


Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 

W72-06553 2K 


COLUMBIA BASIN 
Construction of Pipe Drains on the Columbia 
Basin Project, 
W72-06573 8A 


COLUMBIUM RADIOISOTOPES 
The Investigation of Radioactivity in the 
Danube, (Die Untersuchung Der Radioaktivitat 
Der Donau), 
W72-05956 5B 


COMBINED TREATMENT 
Combined Tannery and Municipal Waste Treat- 
ment - Gloversville-Johnstown, New York, 


W72-06021 5D 

Cooperative Treatment of Industrial Wastes, 

W72-06457 5D 
COMMERCIAL FISHING 


Costs and Returns of Commercial Catfish 
Production in Alabama, 
W72-06119 6C 


An Act Relating to Submerged Lands (Lease 
for Aquaculture Activities). 


W72-06233 6E 
COMMERCIAL SHELLFISH 

Pollution of Oyster Beds. 

W72-06098 6E 
COMMON ENEMY RULE 


Minton V. Steakley (Interference With 
Drainage Easement). 
W72-06243 6E 


COMMUNICATION 


Communication is the Key to Successful Ac- 
tion, 
W72-06515 5G 


COMMUNITY DITCHES 


Financial Assistance for the Construction and 
Improvement of Irrigation Systems, 


W72-06512 5G 
COMPACTION 

The Effect of Compression on Membrane 

Permeability, 

W72-06524 3A 
COMPENSATION 

Condemnation of Riparian Rights, A Species of 

Taking Without Touching, 

W72-06058 6E 
COMPETING USES 


An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 


W72-06232 6E 
COMPOST 

An Investigation of the pH Characteristics of 

Compost, 3 

W72-06132 5D 


COMPREHENSIVE PLANNING 


Alternative Futures and Distributional 


Planning, 

W72-05929 6B 

The Timetable Project, 

W72-05948 6B 
COMPUTER APPLICATIONS 


Computerized Cost Estimates as an Aid to Tun- 
nel Route Planning, 
W72-06390 6B 


COMPUTER MODELS 


Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


Dynamic Simulation of Unsteady Flow of 
Water in Unsaturated Soils and Its Application 
to Subirrigation System Design, 

W72-05984 2G 


Source Map Development for Use in Predicting 
Radiological Effects of Nuclear Facility Opera- 
tions, 

W72-06332 5C 


The Development of Computer Programs Ap- 
plicable to Meaningful Precipitation Manage- 
ment Experiments, 

W72-06427 7C 


COMPUTER PROGRAMS 


Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


Computer Assisted Slope Stability Analysis for 
Steady and Transient State Flow Conditions, 
W72-05884 8D 


Computer Techniques for Identifying Low 
Resolution Mass Spectra, 
W72-05975 2K 
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Combined Surface Water-Groundwater Analy- 
sis of Hydrological Systems with the Aid of the 


Hybrid Computer, 

W72-06006 4B 
Computerized Cost Estimates as an Aid to Tun- 
nel Route Planning, 

W72-06390 6B 


The Development of Computer Programs Ap- 
plicable to Meaningful Precipitation Manage- 
ment Experiments, 

W72-06427 7C 


Three Dimensional Finite Element Analyses, 
W72-06565 8D 


COMPUTER USE 
Social Implications of the Computer, 
W72-05943 6B 


COMPUTERS 
Social Implications of the Computer, 
W72-05943 6B 


Flood Control Developed and Operated with 
Simulation, 
W72-06308 3D 


CONCENTRATION POLARIZATION 
Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


CONCENTRATION PROFILE 

Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


CONCRETE STRUCTURES 

Hydraulic Resistance of Artificial Concrete 
Blocks, 

W72-06156 8B 


CONDEMNATION 
Condemnation of Riparian Rights, A Species of 
Taking Without Touching, 
W72-06058 6E 


Goodall V. Herbert and Son (Sand Company’s 
Liability for Dredging Sand Bar Below Low 
Water Mark). 

W72-06219 6E 


CONDEMNATION VALUE 
Garland V. State (Valuation of Littoral Proper- 
ty Rights). 
W72-06242 6E 


CONDENSERS 
Condenser Tube Bundle Configurations for 50- 
MGD and Larger Desalination Plants, 
W72-06520 3A 


CONDUCTIMETRIC METHODS 
A Conductimetric Method for the Determina- 
tion of Total Inorganic and Particulate Organic 
Carbon Fractions in Freshwater, 
W72-05955 5A 


SUBJECT INDEX 


CONFINEMENT PENS 
Cattle Feedlot Pollution, 
W72-06502 5G 
Oxidation Ditch in a Confinement Beef Build- 
ing, 
W72-06546 5D 
CONJUNCTIVE USE 


Combined Surface Water-Groundwater Analy- 
sis of Hydrological Systems with the Aid of the 
Hybrid Computer, 

W72-06006 4B 


CONNEAUT HARBOR (OHIO) 
Conneaut Harbor, Ohio (Draft Environmental 
Impact Statement). 
W72-06069 6E 


CONNECTICUT 
Mathematical Model of Mixing in New Haven 
Harbor, 
W72-06165 5B 


Flood Control and Beach Erosion--Financing. 
W72-06221 6E 


Who Owns the Water in the Stream, 
W72-06239 6E 


CONNECTICUT RIVER (HANOVER 
Air and Water Temperatures and Ice Condi- 
tions on the Connecticut River, 
W72-06445 2c 


CONSERVATION 
National Scenic Rivers Act of 1968 (A Bill to 
Provide for a National Scenic Rivers System). 
W72-06073 6E 


Wild and Scenic Rivers Act (A Bill to Reserve 
Certain Public Lands for a National Wild and 
Scenic Rivers System, to Provide a Procedure 
for Adding Additional Public Lands and Other 
Lands to the System). 


W72-06074 6E 
CONSTITUTIONALITY 

Condemnation of Riparian Rights, A Species of 

Taking Without Touching, 

W72-06058 6E 
CONSTRUCTION 


Construction of Pipe Drains on the Columbia 
Basin Project, 
W72-06573 8A 


CONSTRUCTION COSTS 
A Bill To Amend the Watershed Protection and 
Flood Prevention Act to Permit Federal Cost 
Sharing for Certain Uses of Water Stored in 
Reservoirs. 
W72-06222 6E 


CONTACT FLOCCULATION 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 SF 


CONTINENTAL SHELF 
Deformation of Rotational Tidal Currents in 
Shallow Coastal Water, 
W72-06182 2L 


CONTOUR FURROWS 
Contour Trenching Effects on Streamflow 
From a Utah Watershed, 
W72-06412 4A 


CONTRACTS 
O’Brien V. Gale J. Apple, Inc, (Restriction of 
Riparian Rights by Covenant in Deed). 
W72-06066 6E 


COST-BENEFIT THEORY 


County Ditch Dist. V. East Side Dist. (Duty of 

Drainage District to Maintain Ditch). 

W72-06088 6E 
CONTROL 

Production and Disposal of Wastes: Social 

Consequences--Policy Implications, 

W72-05942 5G 


CONTROL STRUCTURES 
Ice Control Structure on the North Platte 
River--A Hydraulic Model Study, 
W72-06384 8B 


CONTROL SYSTEMS 
Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 


W72-06328 SA 
CONVECTION 

Convective Heat and Mass Transfer From 

Water Surfaces, 

W72-05982 2E 


Construction and Operation of a Compact Fine 
Wire Psychrometer, 


W72-06414 21 
COPEPODS 

Two Counting Cells for the Enumeration of 

Zooplankton Micro-Crustacea, 

W72-05976 SA 
COPPER 


Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 


COPPER CANYON (NEV) 
Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 


CORAL 
Carbonate Production by Coral Reefs, 
W72-06483 2J 


CORPS OF ENGINEERS 
Permits for Work in Navigable Waters. 
W72-06092 6E 


CORRELATION ANALYSIS 
The Relation of Kraft Pulp Mill Operating and 
Process Parameters to Pollution Characteristics 
of the Mill Effluents, 


W72-06024 5G 
COST ALLOCATION 

Authorization of Federal Water Projects, 

W72-06111 6B 
COST ANALYSIS ‘ 


Pilot Plant Experiments on the Effects of Some 
Constituents of Industrial Wastewaters on 
Sewage Treatment, 

W72-06034 5D 


Computerized Cost Estimates as an Aid to Tun- 
nel Route Planning, 
W72-06390 6B 


COST-BENEFIT ANALYSIS 
Authorization of Federal Water Projects, 
W72-06111 6B 


Proposed New Procedures for Evaluating 
Water and Land Resources: Some Comments 
From an Academic Viewpoint. 

W72-06121 6B 


COST-BENEFIT THEORY 
Pollution Control and Abatement Within the 
Planning Process, 
W72-05931 5G 
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COST DEPLETION ALLOWANCES 


COST DEPLETION ALLOWANCES 
Cost Depletion Allowances for Irrigation 
Water, 


W72-06114 6C 
COST-INCOME RATIO 

Wastewater System for Taipei, Taiwan, 

W72-06047 5D 
COST SHARING 


Rural Water Act of 1965 (A Bill to Assist in the 


Development of Adequate Rural Water 

Systems). 

W72-06223 6E 
COSTS 

The Economics of Pollution, 

W72-05934 5G 

Phosphate Extraction Process, 

W72-06110 5D 


Costs and Returns of Commercial Catfish 
Production in Alabama, 
W72-06119 6C 


Arsenic Removal from Potable Water, 
W72-06198 SF 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 


COUNTING 
Two Counting Cells for the Enumeration of 
Zooplankton Micro-Crustacea, 
W72-05976 SA 


The Use of Alternate Dilutions in Making 
Colony Counts, 
W72-06282 SA 


COUPLING PHENOMENA 
Coupling Phenomena in Synthetic Membranes, 
W72-06563 3A 


CRANESNEST RIVER 
Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 
W72-06235 8A 


CREDIT 
Providing Technical and Financial Assistance 
to Farmers for Animal Waste Disposal 
Systems, 
W72-06509 5G 


CRIMINAL PENALTIES 
An Act Relating to the Department of Natural 
Resources (Registration and Permits for Dredge 
and Fill Activities and Equipment). 


W72-06225 6E 
*CRISIS-POINT RANGE’ 

The Timetable Project, 

W72-05948 6B 


CRITICAL VOID RATIO 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 
W72-06398 8D 


CROP RESPONSE 
Restoring Productivity on Pullman Silty Clay 
Loam Subsoil under Limited Moisture, 
W72-06575 3F 


CROPS 
Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 
W72-06294 5C 
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SUBJECT INDEX 


CROSS CORRELATION 
The Stochastic Approach to Watershed Model- 
ing, 
W72-06452 2A 
CRUSTACEANS 


Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 


Emphasis on the Zooplankton, 
W72-05972 5B 
Two Counting Cells for the Enumeration of 
Zooplankton Micro-Crustacea, 
W72-05976 SA 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 

W72-06526 5A 


CRYSTAL OPTICS 
Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 
W72-06150 2H 


CRYSTALLIZATION 
Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 
W72-05921 3A 


An Investigation of the Solubility of Calcium 
Sulfate in Seawater Concentrates at Tempera- 
tures From Ambient to 65 Degrees C, 


W72-06376 3A 
CRYSTALS 

A Process-Oriented Classification for Snow on 

the Ground, 

W72-06411 aC 
CUBA 


Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v_ svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby , yug provintsii Pinar- 
del’-Rio)), 

W72-06144 2F 


CULTURES 
Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 
W72-05961 SC 


Laboratory-Scale Trickling Filter Production of 
Mixed Cultures of Micro-organisms for Ef- 
fluent Treatment Studies or BOD Tests, 

W72-06254 5D 


The Behavior of Chlorella Pyrenoidosa in 
Steady State Continuous Culture, 
W72-06274 ny 


CULVERTS 
Tennessee Cent. Ry. V. Askew (Railroad’s Lia- 
bility for Maintaining Inadequate Culvert). 
W72-06218 6E 


People Ex Rel. Drainage Comm'rs. V. Chicago 
and E. Ill. Ry. (Railroad’s Duty to Maintain 
Drainage Culvert). 


W72-06220 6E 
Minton V. Steakley (Interference With 
Drainage Easement). 

W72-06243 6E 


CURECANTI RECREATION AREA (COLO) 
Evaluation of the Water Supply at Six Sites in 
the Curecanti Recreation Area, Southwestern 
Colorado, 

W72-06468 4B 


CURRENT METERS 
Water Current Meter for Mean Flow Measure- 
ments, 
W72-06168 7B 


Particle Velocity Measurements With a Laser 
Device, 


W72-06171 7B 

Harbor Study for San Nicolas Bay, Peru, 

W72-06185 8B 
CURRENT PROJECTS 

Geodesy, Mapping, Oceanography. 

W72-05997 7C 
CURRENTS (WATER) 

Natural Flushing Ability in Tidal Inlets, 

W72-06164 2L 

Turbulence in Hurricane-Generated Coastal 

Currents, 

W72-06177 2E 


Deformation of Rotational Tidal Currents in 
Shallow Coastal Water, 
W72-06182 2L 


Flow Through the Charlie-Gibbs Fracture 
Zone, Mid-Atlantic Ridge, 
W72-06448 2E 


CYANOPHYTA 
Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 


W72-06294 5C 
CYCLING NUTRIENTS 

Savannah River Ecology Laboratory. Annual 

Report, 1971. 

W72-06357 5C 
DAIRY INDUSTRY 


Status of Dairy Cattle Waste Treatment and 
Management Research, 
W72-06501 5G 


Recommendations of National Milk Producers 
Federation. 
W72-06517 5G 


DAM CONSTRUCTION 
River Corp. V. Redpath (Impoundment of Sur- 
face Waters Over Mining Operation). 


W72-06067 6E 

Permits for Work in Navigable Waters. 

W72-06092 6E 
DAM FACINGS 

Asphaltic Concrete Canal Lining and Dam Fac- 

ing, 

W72-06386 8G 
DAMAGES 


May Acts of Independent Tort-Feasors, Each 
of Which Alone Causes or Tends to Produce 
Some Damage, Be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06078 6E 


May Acts of Independent Tort-Feasors, Each 
of which. Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06079 6E 
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May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06080 6E 


Injury by Percolation or Seepage From Ponded 
Water. 
W72-06244 6E 


Liability of Private Persons or Corporations 
Draining into Sewer Maintained by Municipali- 
ty or Other Public Body for Damages to Ripari- 
an Owners or Others. 

W72-06245 6E 


Hydraulic Model Studies of Aeration Devices 
for Yellowtail Dam Spillway Tunnel, Pick-sloan 
Missouri Basin Program, Montana, 

W72-06385 8B 


Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 
W72-06388 8A 


DAMS 
Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 
Statement). 
W72-06237 8A 


Asphaltic Concrete Canal Lining and Dam Fac- 
ing, 
W72-06386 8G 


People, Ecology and the Aswan High Dam, 
W72-06425 6G 


DAMSITE (LAURENS COUNTY 
Geologic Application to a Damsite in Laurens 
County, South Carolina, 
W72-05889 8E 


DAMSITES 
Geologic Application to a Damsite in Laurens 
County, South Carolina, 
W72-05889 8E 


DANUBE RIVER 
The Investigation of Radioactivity in the 
Danube, (Die Untersuchung Der Radioaktivitat 
Der Donau), 
W72-05956 5B 


DATA COLLECTION 
Combined Ice and Water Balances of Gulkana 
and Wolverine Glaciers, Alaska, and South 
Cascade Glacier, Washington, 1965 and 1966 
Hydrologic Years, 
W72-06466 2C 


DATA COLLECTIONS 
Water Wells and Springs in the Western Part of 
the Upper Santa Margarita River Watershed, 
Riyerside and San Diego Counties, California, 
W72-05998 7C 


Health and Safety Laboratory Fallout Program 
Quarterly Summary Report, September 1- 
December 1971, 

W72-06317 5B 


Section II. Water, Gross Radioactivity in Sur- 
face Waters of the United States, June 1971. 
W72-06322 5B 


Evaluation of Tritium in Ground and Surface 
Waters of the Western United States, April 
1968-December 1969, 

W72-06331 5B 


Great Lakes Water Levels--1960-1970. 
W72-06428 7C 


SUBJECT INDEX 


Air and Water Temperatures and Ice Condi- 
tions on the Connecticut River, 
W72-06445 2c 


Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 


Evaluation of the Water Supply at Six Sites in 
the Curecanti Recreation Area, Southwestern 
Colorado, 

W72-06468 4B 


Hydrographic Observations in Tampa Bay and 
the Adjacent Gulf of Mexico--1968, 
W72-06486 2L 


Summary of Ground-Water Hydrological Data 
in Michigan in 1970, 


W72-06488 7C 
DATA GENERATION 

The Stochastic Approach to Watershed Model- 

W72-06452 2A 
DATA TRANSMISSION 


Health and Safety Laboratory Fallout Program 
Quarterly Summary Report, September 1- 
December 1971, 

W72-06317 5B 


DDT 


Infrared Studies of DDT, Structurally Related 
Halogenated Pesticides, and Some Metabolites, 
W72-06272 5A 


DECISION MAKING 


The San Francisco Bay Experience, 
W72-05927 2L 


Environment and Society in Transition. 
W72-05939 5G 


A Physicist Looks at Geographical and En- 
vironmental Problems, 
W72-05940 5G 


Policy Sciences: Developments and Implica- 
tions, 
W72-05946 6B 


Economic and Social Strategies: Expansion of 
Scientific Knowledge, 
W72-05947 ’ 6B 


A Dynamic Decision Model Evaluating Alter- 
native Policies for Long Run Water Allocation, 
W72-06297 6B 


Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 


W72-06306 3F 
Bayesian Decision Theory Applied to Design in 
Hydrology, 

W72-06307 6A 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 


W72-06309 4A 
DELAWARE RIVER 

Delaware River Basin Modeling, 

W72-06310 2E 
DELTAS 

Deterioration and Restoration of Coastal Wet- 

lands, 

W72-06161 2L 


Sedimentation in the Kelantan Delta (Malay- 
sia), 
W72-06429 2L 


DESALINATION 


DEMINERALIZATION 
Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 
W72-06363 3A 


Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


DENITRIFICATION 
Application of the BIO-DISC Process to Treat- 
ment of Domestic Wastewater, 
W72-06518 5D 


DENSITOMETRY 
Separation and Quantitation of Alkene and 
Hydroxy Alkane Sulfonates by Thin Layer 
Chromatography, 
W72-06255 SA 


DENSITY 
Density Currents and Turbulent Diffusion in 
Locks, 
W72-06172 8B 


DENSITY STRATIFICATION 
Trapping of Outfall Constituents Behind Sills, 
W72-06169 5G 


DENVER (COLO) 
Use of Microstrainer Unit at Denver, 
W72-06454 5D 


DENVER (COLORADO) 
Metropolitan Successive Use of Water, 
W72-06118 5D 


DENVER WATER BOARD (COLO.) 
Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


DEOXYGENATION 
Temperature Response of Aerated Stabilization 
Basins With and Without Nutrients, 
W72-06033 5D 


DEPOLARIZATION 
Measurement of Suspended Solids Concentra- 
tions in Sewage by Use of a Depolarization 
Method, 
W72-06277 5B 


DEPOSITION (SEDIMENTS) 
Sediment Yield Reductions on Watersheds 
Treated With Flood-Retarding Structures, 
W72-05979 4D 


Principal Factors in Rejuvenation of River Val- 
ley Systems in Mountain Regions as Illustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 


digirki)), 

W72-06145 2 

Beach Cusps of Monterey Bay, California, 

W72-06485 2L 
DES MOINES RIVER (IOWA) 


Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 


W72-05886 5G 
DESALINATION 

Melter-Condenser Operation: Theory and Ex- 

periment, 

W72-05920 3A 
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DESALINATION 


Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 

W72-05921 3A 


Growth of Ice in Brine Drops Dispersed in an 
Organic Phase, 
W72-05922 3A 


Relation of Water Molecule Coordination in 
Polar Polymers to Reverse Osmosis Desalina- 
tion Efficiency, 

W72-05924 3A 


Water and Energy 50 Years from Now, 
W72-05944 3A 


Heat Transfer Testing of Enhanced Tubes, 
W72-06056 3A 


Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 

W72-06363 3A 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 
W72-06364 3A 


Experimental Investigation of Direct Freeze 
Separation Process Using Refrigerant R-C318 
(Octafluorocyclobutane), 

W72-06365 3A 


Second Annual Report Saline Water Demon- 
stration Plant No. 3, Webster, South Dakota, 
W72-06367 3A 


Demineralization of Saline Water by Environ- 
mentally Modulated Adsorption, 
W72-06370 3A 


Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


Scale Control for Saline Water Conversion 
Distillation Plants, 
W72-06375 3A 


An Investigation of the Solubility of Calcium 
Sulfate in Seawater Concentrates at Tempera- 
tures From Ambient to 65 Degrees C, 

W72-06376 3A 


Mass Transfer in Capillaries and Porous Media, 
W72-06378 3A 


First Annual Report - Brackish Water Conver- 
sion Demonstration Plant No. 4, Roswell, New 
Mexico (For Period May 1963 Through June 30, 
1964), 

W72-06380 3A 


Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 
W72-06383 3A 


Condenser Tube Bundle Configurations for 50- 
MGD and Larger Desalination Plants, 
W72-06520 3A 


First Annual Report - Operation of the Multi- 
Stage Flash Distillation Plant San Diego, 
California. 

W72-06521 3A 


Functional Groups and Ions on Carbon Sur- 


faces Suitable for Ilon-Adsorption Electrodes, 
W72-06523 3A 
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SUBJECT INDEX 


The Effect of Compression on Membrane 


Permeability, 

W72-06524 3A 
DESALINATION APPARATUS 

Research on Pumping Unit Studies, Final 

Evaluation Report, 

W72-06379 3A 


Experimental and Analytical studies of Heat 
Transfer in a Falling Film System, 
W72-06381 3A 


Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


DESALINATION PLANTS 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 
W72-06364 3A 


Scale Control for Saline Water Conversion 
Distillation Plants, 
W72-06375 3A 


DESALINATION PROCESSES 


Experimental Study of the Effects of 
Hydrodynamics and Membrane Fouling in 
Electrodialysis, 

W72-05923 3A 


Water and Energy 50 Years from Now, 
W72-05944 3A 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 
W72-06364 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


Abstracts of Literature on the Distillation of 
Seawater and on the Use of Nuclear Energy for 


Desalting, 

W72-06522 3A 
DESCALING 

Scale Control in Sea Water Evaporators, 

W72-06372 3A 
DESIGN 

Diatomite Filter Ends Manganese Problem, 

W72-06190 SF 

Rapid Mixing in Water Treatment, 

W72-06194 SF 

Bayesian Decision Theory Applied to Design in 

Hydrology, 

W72-06307 6A 


Construction of Pipe Drains on the Columbia 
Basin Project, 
W72-06573 8A 


DESIGN DATA 


Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 2 


DESIGN MODIFICATIONS 


Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 
W72-06388 8A 


DESTABILIZATION 
State of the Art of Coagulation, Mechanisms 
and Stoichiometry. 
W72-06205 SF 
DETENTION RESERVOIRS 


Sediment Yield Reductions on Watersheds 
Treated With Flood-Retarding Structures, 


W72-05979 4D 
DETERGENTS 

Phosphate Control Legislation, 

W72-06062 6E 


Separation and Quantitation of Alkene and 
Hydroxy Alkane Sulfonates by Thin Layer 
Chromatography, 

W72-06255 SA 


DETROIT 
A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 
W72-06137 5G 


DEUTERIUM 
Deuterium Content of Canadian Waters--II, 
W72-06465 2K 


DEWATERING 
Conditioning and Disposal of Ferric Sulfate 
Sludges, 
W72-06453 5D 


A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 
Techniques, 

W72-06455 5D 


A Study of the Dewatering of the Cincinnati 
Water Treatment Plant Sludge by Centrifuga- 
tion, 

W72-06459 5D 


DIALYSIS 
Relation of Water Molecule Coordination in 
Polar Polymers to Reverse Osmosis Desalina- 
tion Efficiency, 


W72-05924 3A 

Coupling Phenomena in Synthetic Membranes, 

W72-06563 3A 
DIAMIDES 


Substituted Diazenes: Effect on the Growth of 
Enterobacteria and Possible Use as Selective 
Agents for Isolation of Pseudomonads, 

W72-05970 5C 


DIAPTOMIIDS 
Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 
Emphasis on the Zooplankton, 
W72-05972 5B 
DIATOMACEOUS EARTH 
Diatomite Filter Ends Manganese Problem, 
W72-06190 5F 


Particulate Removal on Coated Filter Media, 
W72-06531 5F 


DIAZENES 
Substituted Diazenes: Effect on the Growth of 
Enterobacteria and Possible Use as Selective 
Agents for Isolation of Pseudomonads, 
W72-05970 pe 


DIFFERENTIAL MEDIA 
Malonate Dulcitol Lysine Iron Agar - A New 
Differential Medium for the Identification of 
Salmonella Subgenera I - III, 
W72-06265 5C 
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DIFFERENTIAL PRESSURE 
Differential Pressure Flowmeter With Linear 
Response, 
W72-06404 7B 


DIFFERENTIAL SCANNING COLORIMETRY 
The Characterization of Lube Oils and Fuel 
Oils by DSC Analysis, 

W72-06280 SA 


DIFFERENTIAL THERMAL ANALYSIS 
The Characterization of Lube Oils and Fuel 
Oils by DSC Analysis, 
W72-06280 SA 


DIFFERENTIAL TRANSPORT EQUATIONS 
The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 

W72-06383 3A 


DIFFUSION 
Diffusion of Zinc in Soil: I. The Influence of 
Soil Moisture, 
W72-05898 2G 


Diffusion of Zinc in Soil: Il. The Influence of 
Soil Bulk Density and Its Interaction with Soil 
Moisture, 

W72-05899 2G 


Density Currents and Turbulent Diffusion in 
Locks, 
W72-06172 8B 


Measurement of Density Currents in an Ideal- 
ized Model, 
W72-06173 2L 


Theoretical and Experimental Evaluation of 
Transfer of 2, 4-Dichlorophenoxyacetic Acid in 
Porous Media, 

W72-06302 2K 


Soil Preparation and Sampling Techniques for 
Studying Ion Movement, 
W72-06576 2G 


DIKES 
Conneaut Harbor, Ohio (Draft Environmental 
Impact Statement). 


W72-06069 6E 

Permits for Work in Navigable Waters. 

W72-06092 6E 
DILUTION 


Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 
W72-06026 5G 


The Use of Alternate Dilutions in Making 
Colony Counts, 
W72-06282 SA 


DIMENSIONAL ANALYSIS 
Three Dimensional Finite Element Analyses, 
W72-06565 8D 


DINOFLAGELLATES 
The Electronic Recording of Plankton Organ- 
isms, 
W72-06437 2L 


DISCHARGE MEASUREMENT 
The Measurement of Tidal Water Transport in 
Channels, 
W72-06167 2L 


Labortory Investigations of Combined Vertical 
Flowmeter and Flow Controllers Used for Ir- 
rigation Water Delivery, 

W72-06396 3F 


SUBJECT INDEX 


DISEASES 


Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti __ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 SB 


Nitrate in Drinking Water, 
W72-06204 SF 


People, Ecology and the Aswan High Dam, 
W72-06425 6G 


Sodium Imbalance in Drinking Water, 
W72-06530 5F 


DISINFECTANTS 


Turbidimetric Evaluation of Bacterial Culture 
Resistance in Disinfectant Testing, 
W72-06261 5B 


DISINFECTION 


Chlorination and Disinfection - The State of the 
Art, 
W72-06113 5F 


Bacteriological Quality vs Residual Chlorine, 
W72-06193 SF 


Removal of Viruses from Water by Chemical 
Coagulation and Flocculation, 
W72-06537 SF 


New Water Disinfectant: An Insoluble Quater- 
nary Ammonium Resin-Triiodide Combination 
that Releases Bactericide on Demand, 

W72-06545 5F 


DISPERSION 


One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 


W72-06299 5B 

The Use of Polymers for Water Treatment, 

W72-06456 5D 
DISPERSION COEFFICIENT 


One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 
W72-06299 5B 


DISSOLVED OXYGEN 


Water Quality and Trophic Condition of Lake 
Superior (Wisconsin Waters), 
W72-05969 SC 


Photosynthetic Reaeration in the Upper Passaic 
River, 
W72-05981 5G 


Continuous System Models of Oxygen Deple- 
tion in a Eutrophic Reservoir, 
W72-06259 5C 


Marine Technician’s Handbook - Oxygen Anal- 
ysis. 
W72-06262 SA 


DISSOLVED SOLIDS 


Dissolution of Opal in Water and Its Water 
Content, 
W72-05995 2K 


DISTILLATION PROCESSES 


Abstracts of Literature on the Distillation of 
Seawater and on the Use of Nuclear Energy for 
Desalting, 

W72-06522 3A 


DOMESTIC WASTES 
DISTRIBUTION PATTERNS 

Distribution of Salinity in an Estuary, 
W72-05888 2L 
Suspended Load Calculations in a Tidal Estua- 
ry, 
W72-06170 2L 
The Role of Sediments in Eutrophication -- A 
Preliminary Study, 
W72-06286 5C 


Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 


W72-06446 2C 
DISTRIBUTION SYSTEMS 

Quality Control in Distribution. 

W72-06112 5G 

Bacteriological Quality vs Residual Chlorine, 

W72-06193 SF 
DISTRIBUTIONAL PLANNING 

Alternative Futures and Distributional 

Planning, 

W72-05929 6B 
DITCHES 


County Ditch Dist. V. East Side Dist. (Duty of 
Drainage District to Maintain Ditch). 


W72-06088 6E 
DIVERSION 

Transfer of Riparian Right to Use Water to 

Nonriparian Land. 

W72-06081 6E 


Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. 

W72-06096 6E 


DIVERSION STRUCTURES 
Liability of One Who Diverts Stream into New 
Channel for Overflow. 
W72-06077 6E 


DIVIDING CREEK WATERSHED (MD) 
Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


DOCKS 
O’Brien V. Gale J. Apple, Inc, (Restriction of 
Riparian Rights by Covenant in Deed). 
W72-06066 6E 


Harbor Study for San Nicolas Bay, Peru, 
W72-06185 8B 


Lake George Steamboat Co. V. Blais (Right of 
a Municipality to Lease Dock to Private In- 
terests). 

W72-06241 6E 


DOCUMENTATION 
University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


DOMESTIC WASTES 
Combined Tannery and Municipal Waste Treat- 
ment - Gloversville-Johnstown, New York, 
W72-06021 5D 


Measurement of Suspended Solids Concentra- 
tions in Sewage by Use of a Depolarization 
Method, 

W72-06277 5B 
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DOUGLAS FIR TREES 


DOUGLAS FIR TREES 
Hydrologic and Energy Budgets of Stocked and 
Non-Stocked DouglasFir Sites as Calculated 
by Meteorological Methods, 


W72-06287 2D 
DRAINAGE 

Water Movement in an Unsaturated Sanitary 

Landfill, 

W72-06103 5B 

People, Ecology and the Aswan High Dam, 

W72-06425 6G 

Irrigating with Cut-Back Furrow Streams, 

W72-06574 3F 
DRAINAGE DISTRICTS 


County Ditch Dist. V. East Side Dist. (Duty of 
Drainage District to Maintain Ditch). 
W72-06088 6E 


People Ex Rel. Road Dist. V. Cache River 
Drainage Dist. (Duty to Maintain Bridges). 
W72-06089 6E 


DRAINAGE ENGINEERING 
People Ex Rel. Drainage Comm'rs. V. Chicago 
and E. Ill. Ry. (Railroad’s Duty to Maintain 
Drainage Culvert). 
W72-06220 6E 


DRAINAGE PRACTICES 
People Ex Rel. Drainage Comm'rs. V. Chicago 
and E. Ill. Ry. (Railroad’s Duty to Maintain 
Drainage Culvert). 
W72-06220 6E 


DRAINAGE SYSTEMS 
Parallel Drains from the Laplace Standpoint, 
W72-06008 4A 


Infrared Photos for Drainage Analysis, 
W72-06402 7B 


DRAWNDOWN 
Parallel Drains from the Laplace Standpoint, 
W72-06008 4A 


DREDGING 
Channel Maintenance of the White River 
Below Newport, Arkansas (Draft Environmen- 
tal Impact Statement). 
W72-06070 6E 


Permits for Work in Navigable Waters. 
W72-06092 6E 


An Act Relating to the Department of Natural 
Resources (Registration and Permits for Dredge 
and Fill Activities and Equipment). 

W72-06225 6E 


An Act Relating to Dredge and Fill Permits, 
Approval by Trustees of Internal Improvement 
Trust Fund. 


W72-06227 6E 
DROUGHTS 

Delaware River Basin Modeling, 

W72-06310 2E 


DUPUIT-FORCHHEIMER THEORY 
Parallel Drains from the Laplace Standpoint, 
W72-06008 4A 


DURABILITY 
A Study of the Condition of Piezometers in the 
1949 Installation at Reid-Bedford, Louisiana, 
W72-06441 7B 
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DYE RELEASES 
Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 
W72-06026 5G 
DYNAMIC DECISION MODEL 


A Dynamic Decision Model Evaluating Alter- 
native Policies for Long Run Water Allocation, 
W72-06297 6B 


DYNAMIC PROGRAMMING 
A Dynamic Decision Model Evaluating Alter- 
native Policies for Long Run Water Allocation, 
W72-06297 6B 


EARTH DAMS 
Steady Seepage Through Dams of Trapezoidal 
Cross Section, 
W72-06394 8D 


EARTH PRESSURE 
Computerized Slope Stability, the Sliding Block 
Problem, by Carlos Mendez; Steady and 
Transient State Flow Conditions, by M. B. 
Roy, 
W72-05980 8D 


EARTH RESERVOIR SLOPES 

Computerized Slope Stability; The Sliding 
Block Problem, 

W72-05883 8D 


EARTHDAMS 
Three Dimensional Finite Element Analyses, 
W72-06565 8D 


EASEMENTS 

Minton V. Steakley (Interference With 
Drainage Easement). 

W72-06243 6E 


EASTERN USA 
Clock-Hour/Instantaneous Rainfall Rate Rela- 
tionships Applicable to the Eastern United 
States, 


W72-06481 2B 
ECOLOGY 

Ecological Considerations, 

W72-05928 aL 


Nuclear Power and Environmental Pollution, 
W72-06316 5B 


Environmental Radiation, Past, Present, and 
Future, 
W72-06324 5B 


People, Ecology and the Aswan High Dam, 
W72-06425 6G 


Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 
W72-06464 2. 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 

W72-06526 SA 


ECONOMIC EFFICIENCY 
Wastewater System for Taipei, Taiwan, 
W72-06047 5D 


ECONOMIC IMPACT 
A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 
W72-06137 5G 


Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolina, 

W72-06290 6B 


ECONOMIC LAND CLASSIFICATION 
An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 
W72-06298 6B 


ECONOMIC PREDICTION 
An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 
W72-06298 6B 


ECONOMICS 
An Economic Analysis of Poultry Processing 
Wastewater in Delaware and Appropriate Mu- 
nicipal Sewer Taxation, 
W72-05926 5B 


The Economics of Pollution, 
W72-05934 5G 


The Self-Service Group in the Urban Econo- 
my, 
W72-05938 6B 


Economic and Social Strategies: Expansion of 
Scientific Knowledge, 
W72-05947 6B 


Economic Growth and Ecology--A Biologist’s 
View, 
W72-06117 5G 


Intersectoral Economic-Environmental Analy- 
sis, 


W72-06578 6A 
ECOSYSTEMS 

Mercury: Its Occurrence and Effects in the 

Ecosystem, 

W72-05952 5B 


Laboratory Stream Research: Objectives, Pos- 
sibilities, and Constraints, 
W72-06340 5C 


Ecological Aspects of Plutonium Dissemination 
in Terrestrial Environments, 
W72-06355 5B 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 


W72-06526 SA 
EDUCATION 

Educational Aspects of Environmental Issues, 

W72-05937 6B 
EFFLUENT 


Studies on the Radioactive Contamination of 
the Sea, 
W72-06319 SB 


EFFLUENT CHARGES 
Pollution Pays, 
W72-06060 6E 


Pollution Control: Why Not Cost Allocation, 
W72-06212 5G 


EFFLUENTS 
Laboratory-Scale Trickling Filter Production of 
Mixed Cultures of Micro-organisms for Ef- 
fluent Treatment Studies or BOD Tests, 
W72-06254 SD 








Safety and Environmental Aspects of Nuclear 
Safety, 
W72-06318 5G 


Environmental Radiation, Past, Present, and 
Future, 
W72-06324 5B 


Disposal of Radioactive Waste in Deep Silicate 
Rock, 
W72-06329 SE 


Modeling of Environmental Pathways and 
Radiation Doses from Nuclear Facilities, 
W72-06330 5B 


Source Map Development for Use in Predicting 
Radiological Effects of Nuclear Facility Opera- 
tions, 

W72-06332 5C 


The Environmental Monitoring Programme at 
the A.A.E.C. Research Establishment, Lucas 
Heights, 

W72-06333 5B 


Studies on the Protection of Ocean and At- 
mosphere from Contamination by Radioactive 


Waste Disposal, 

W72-06334 SE 

Ultimate Storage of Radioactive Wastes, 

W72-06337 SE 
ELECTRIC CURRENTS 


The Measurement of Tidal Water Transport in 
Channels, 
W72-06167 2L 


ELECTRIC POWER 
Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 
W72-06338 5c 


ELECTRIC POWER PLANTS 
Instrumental Trends and Requirements in Spec- 
trochemistry for Waters, Effluents and Pollu- 
tants in the Electrical Supply Industry, 
W72-06278 SA 


ELECTRICAL DOUBLE-LAYERS 
State of the Art of Coagulation, Mechanisms 
and Stoichiometry. 
W72-06205 SF 


ELECTRICAL STUDIES 
The Measurement of Tidal Water Transport in 
Channels, 
W72-06167 2L 


ELECTRICAL WELL LOGGING 
Application of Borehole Geophysics to the In- 
vestigation and Development of Groundwater 
Resources, 
W72-06000 4B 


ELECTROCHEMICAL PROCESS 
Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 
W72-06363 3A 


ELECTROCHEMISTRY 
Demineralization of Saline Water by Environ- 
mentally Modulated Adsorption, 
W72-06370 3A 


Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


ELECTRODES 
Analytical Evaluation of a Cyanide-Ion Selec- 
tive Membrane Electrode Under Flow-Stream 
Conditions, 
W72-05967 SA 


Field Operation of a 20 Gallons Per Day Pilot 
° Plant Unit for Electrochemical Desalination of 

Brackish Water, 

W72-06363 3A 


Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


Functional Groups and Ions on Carbon Sur- 
faces Suitable for lon-Adsorption Electrodes, 
W72-06523 3A 


ELECTRODIALYSIS 
Experimental Study of the Effects of 
Hydrodynamics and Membrane Fouling in 
Electrodialysis, 
W72-05923 3A 


Fourth Annual Report Brackish Water Conver- 


sion Demonstration Plant, Webster, South 
Dakota, 
W72-06366 3A 


Second Annual Report Saline Water Demon- 
stration Plant No. 3, Webster, South Dakota, 
W72-06367 3A 


ELECTROLYTE 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


ELECTROLYTES 
Virus Removal by Coagulation with Polyelec- 
trolytes, 
W72-06529 SF 


Particulate Removal on Coated Filter Media, 
W72-06531 SF 


ELECTRON CAPTURE GAS 
CHROMATOGRAPHY 

Screening Method for the Detection of 
Chlorodibenzo-P-Dioxins in the Presence of 
Chlorobiphenyls, Chloronaphthalenes, and 
Chlorodibenzofurans, 

W72-06267 5A 


ELECTROPHORESIS 
Methods in Virology. 
W72-06127 SA 


ELUANTS 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


ELUTION SOLVENT SYSTEM 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


EMBRYONIC GROWTH STAGE 
Effects of Irradiation and Temperature on 


Young Salmonids, 

W72-06356 5C 
EMINENT DOMAIN 

Condemnation of Riparian Rights, A Species of 

Taking Without Touching, 

W72-06058 6E 


Right of Riparian Owner on Navigable Water to 
Access to Water. 


W72-06210 6E 

Garland V. State (Valuation of Littoral Proper- 

ty Rights). 

W72-06242 6E 
ENDOGENOUS FLUIDS 


Contribution to the Knowledge of the Geother- 
mal Field of Larderello (Tuscany-Italy). Re- 
marks on the Carboli Area, 

W72-05879 2F 


ENERGY 
Water and Energy 50 Years from Now, 
W72-05944 3A 


ENERGY BUDGET 
Hydrologic and Energy Budgets of Stocked and 
Non-Stocked Douglas-Fir Sites as Calculated 


by Meteorological Methods, 

W72-06287 2D 
Maximum Midsummer Surface Temperatures 
in Oregon’s Willamette Valley, 

W72-06301 2D 
Construction and Operation of a Compact Fine 
Wire Psychrometer, 

W72-06414 21 


On the Assessment of Surface Heat Flux and 
Evaporation Using Large-Scale Parameters, 


W72-06439 2D 
ENERGY CONSUMPTION 

Water and Energy 50 Years from Now, 

W72-05944 3A 
ENERGY CONVERSION 


Improvement and Application of Benthic Algal 
Isotope Productivity Measuring Methods, 


W72-06283 5C 
ENERGY SOURCES 

Water and Energy 50 Years from Now, 

W72-05944 3A 
ENGINEERING STRUCTURES 


Apparatus and Tests for Determining Negative 
Pore Water Pressure Characteristics of Desic- 
cated Clays, 

W72-06472 8D 


ENTERIC BACTERIA 
Substituted Diazenes: Effect on the Growth of 
Enterobacteria and Possible Use as Selective 
Agents for Isolation of Pseudomonads, 
W72-05970 5C 


Turbidimetric Evaluation of Bacterial Culture 
Resistance in Disinfectant Testing, 


W72-06261 5B 
ENVIRONMENT 

Ecological Considerations, 

W72-05928 2L 


The Quality of Man’s Environment, 
W72-05932 5G 


Educational Aspects of Environmental Issues, 
W72-05937 6B 


Environment and Society in Transition. 
W72-05939 5G 


A Physicist Looks at Geographical and En- 


vironmental Problems, 
W72-05940 5G 
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ENVIRONMENT 


The Environment Doctor, 
W72-05941 5G 


Legal Bases for Securing the Integrity of the 
Earth-Space Environment, 
W72-05945 5G 


Policy Sciences: Developments and Implica- 
tions, 
W72-05946 6B 


Nuclear Power and Environmental Pollution, 
W72-06316 5B 


Environmental Radiation, Past, Present, and 
Future, 
W72-06324 5B 


Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 
W72-06328 SA 


The Environmental Monitoring Programme at 
the A.A.E.C. Research Establishment, Lucas 
Heights, 

W72-06333 5B 


Experience Developed in Monitoring and Con- 
trol of Radiation in the U.A.R., 
W72-06336 5B 


ENVIRONMENT DOCTOR 
The Environment Doctor, 
W72-05941 5G 


ENVIRONMENTAL EDUCATION 
Educational Aspects of Environmental Issues, 
W72-05937 6B 


ENVIRONMENTAL EFFECTS 
The Quality of Man’s Environment, 
W72-05932 5G 


Corps of Engineers--New Guardians of Ecolo- 
gy, 
W72-06057 5G 


Pollution Pays, 
W72-06060 6E 


Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 
W72-06068 6E 


Conneaut Harbor, Ohio (Draft Environmental 
Impact Statement). 
W72-06069 6E 


Channel Maintenance of the White River 
Below Newport, Arkansas (Draft Environmen- 
tal Impact Statement). 

W72-06070 6E 


Economic Growth and Ecology--A Biologist’s 
View, 


W72-06117 5G 
Environmental Quality as Government Lar- 
gess, 

W72-06120 5G 


Pollution Control Through Social Cost Conver- 
sion, 
W72-06122 5G 


Statement of Nathaniel P. Reed (Environmental 
Consequences of Stream Channelization), 
W72-06213 6E 


An Act Relating to State-Owned Submerged 
Lands (Reports of Ecological and Biological 
Studies of Submerged Lands). 

W72-06228 6E 
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Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 

W72-06235 8A 


Headwaters-Yellow River Project Measure, 
Gwinnett County, Georgia Resource Conserva- 
tion and Development Project (Draft Environ- 
mental Impact Statement). 

W72-06236 8D 


Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 
Statement). 





W72-06237 8A 
Environmental Impact S t--Procedures 
for Preparation, 

W72-06248 6E 


Environmental Impact Statements-Availability 
of EPA Comments, 
W72-06249 6E 


Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


The Significance of Tritium Release to the En- 
vironment, 
W72-06327 5B 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 

W72-06338 5C 


Ecological Sciences Division Annual Progress 
Report. Period Ending September 30, 1971. 
W72-06345 5B 


Environmental Disturbances of Concern to 
Marine Mining Research, A Selected An- 
notated Bibliography. 

W72-06473 5C 


Intersectoral Economic-Environmental Analy- 
sis, 
W72-06578 6A 


ENVIRONMENTAL IMPACT STATEMENT 
Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 

W72-06068 6E 


Conneaut Harbor, Ohio (Draft Environmental 
Impact Statement). 
W72-06069 6E 


Channel Maintenance of the White River 
Below Newport, Arkansas (Draft Environmen- 
tal Impact Statement). 

W72-06070 6E 


Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 

W72-06235 8A 


Headwaters-Yellow River Project M e, 


Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


ENVIRONMENTAL PROBLEMS 
A Physicist Looks at Geographical and En- 
vironmental Problems, 
W72-05940 5G 


ENVIRONMENTAL QUALITY CONTROL 
The Quality of Man’s Environment, 


W72-05932 5G 
ENZYMES 

Biochemical Indicators of Environmental Pollu- 

tion, 

W72-06361 5C 


EPICHLOROPHYDRIN-ETHYLENE OXIDE 
COPOLYMERS 
Relation of Water Molecule Coordination in 
Polar Polymers to Reverse Osmosis Desalina- 
tion Efficiency, 
W72-05924 3A 
EQUIPMENT 


Oil Booms in Tidal Currents, 
W72-06160 5G 


ERECTION 
Construction by Helicopter at High Altitudes, 
W72-06389 8A 


ERIE COUNTY (N.Y.) 
Experience With Higher Filtration Rates, 
W72-06200 SF 


EROSION 
Soil--An Earth Resource, 
W72-05906 4D 


Principal Factors in Rejuvenation of River Val- 
ley Systems in Mountain Regions as Illustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 
digirki)), 

W72-06145 yA) 
Effects of Soil and Crop Management Practices 
on the Removal of Strontium-90 by Plant Up- 
Take, Leaching, Runoff and Erosion, 
W72-06207 5B 


Soil Erosion by Overland Flow and Raindrop 
Splash on Three Mountain Soils, 
W72-06406 2 


Effects of Grazing on the Hydrology and Biolo- 
gy of the Badger Wash Basin in Western 
Colorado, 1953-66, 





Gwinnett County, Georgia Resource Conserva- 
tion and Development Project (Draft Environ- 
mental Impact Statement). 

W72-06236 8D 


Environmental Impact Statement--Procedures 
for Preparation, 
W72-06248 6E 


Environmental Impact Statements--Availability 
of EPA Comments, 
W72-06249 6E 


W72-06470 4C 
EROSION CONTROL 

Soil--An Earth Resource, 

W72-05906 4D 

Sedi Yield Reductions on Watersheds 

Treated With Flood-Retarding Structures, 

W72-05979 4D 


Industrial Waste Guide on Logging Practices. 
W72-06053 5G 


Plunging Wave Pressures on a Semi-Cylindrical 
Tube, 
W72-06152 8B 


Shore Management Guidelines. 
W72-06444 4A 
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ESTIMATED COSTS 
Computerized Cost Estimates as an Aid to Tun- 
nel Route Planning, 
W72-06390 6B 
ESTOPPEL 


Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. 


W72-06096 6E 
ESTUARIES 

Distribution of Salinity in an Estuary, 

W72-05888 2L 

Mercury Pathways in a River and Estuary, 

W72-05902 5B 

Wetlands Legislation, 

W72-06083 6E 

Deterioration and Restoration of Coastal Wet- 

lands, 

W72-06161 2L 


Suspended Load Calculations in a Tidal Estua- 
ry, 
W72-06170 2L 


Measurement of Density Currents in an Ideal- 
ized Model, 
W72-06173 y # 


Tidal Waves in Schematic Estuaries, 
W72-06181 8B 


Deformation of Rotational Tidal Currents in 
Shallow Coastal Water, 


W72-06182 2L 
The Nature of Contemporary Silts in British 
Estuaries, 

W72-06430 2L 


Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 
W72-06464 2L 


ESTUARINE ENVIRONMENT 
Wetlands Legislation, 
W72-06083 6E 


Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolina, 

W72-06290 6B 


Radioecological Study of the Humboldt Bay 
Marine Environment, 
W72-06346 5B 


ETHYLENE THIURAM MONOSULFIDE 
Structure of Ethylene Thiuram Monosulfide, 
W72-06269 SA 


EUROPEAN USSR 
Effect of Drainage Area on Maximum River 
Runoff Variability (O vliyanii ploshchadi 
vodosbora na variatsiyu maksimal’nogo stoka 
rek), 
W72-06141 2E 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 

W72-06148 2K 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 


SUBJECT INDEX 


rezhimom rek v uslo viyakh izbytochnogo 


uviazhneniya), 
W72-06149 2K 
EUTROPHICATION 

On Nutritional Pollution, 

W72-05936 5C 
* Photosynthetic Reaeration in the Upper Passaic 

River, 

W72-05981 5G 


Field Studies on Sediment-Water Algal 
Nutrient Interchange Processes and Water 
Quality of Upper Klamath and Agency Lakes, 
July 1967-March 1969, 


W72-06051 5C 
Interim Report, Upper Klamath Lake Studies 
Oregon, 

W72-06052 5C 


Phosphate Control Legislation, 
W72-06062 6E 


Continuous System Models of Oxygen Deple- 
tion in a Eutrophic Reservoir, 


W72-06259 Ss 
The Role of Sediments in Eutrophication -- A 
Preliminary Study, 

W72-06286 sc 


Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 


Reduction Technique, 

W72-06294 ac 
EVAPORATION 

Pond Linings for Desalting Plant Effluents 

(Supplement), 

W72-05919 SE 


Heat Transfer Testing of Enhanced Tubes, 
W72-06056 3A 


Construction and Operation of a Compact Fine 
Wire Psychrometer, 
W72-06414 21 


On the Assessment of Surface Heat Flux and 
Evaporation Using Large-Scale Parameters, 
W72-06439 2D 


EVAPORATION CONTROL 


Retardation of Water Drop Evaporation with 
Monomolecular Surface Films, 
W72-06480 2D 


EVAPORATION REDUCTION 


Retardation of Water Drop Evaporation with 
Monomolecular Surface Films, 
W72-06480 2D 


EVAPORATOR 


Solar Distillation Utilizing Multiple-Effect Hu- 
midification, 
W72-06377 3A 


EVAPOTRANSPIRATION 


Hydrologic and Energy Budgets of Stocked and 
Non-Stocked Douglas-Fir Sites as Calculated 
by Meteorological Methods, 

W72-06287 2D 


Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 


EVOLUTION 


The Quality of Man’s Environment, 
W72-05932 5G 


FARM WASTES 


EXCAVATION 


Bioenvironmental and _  Radiological-Safety 


Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 
W72-06320 5G 


Project Pre-Gondola III, Phase III, Connection 
of a Row Crater to a Reservoir, 
W72-06350 8H 


Plowshare Applications and Cross Section 
Utilization, 


W72-06358 8H 
EXPANSION 

Economic and Social Strategies: Expansion of 

Scientific Knowledge, 

W72-05947 6B 


EXPERIMENTAL WATERSHEDS 


Sediment Yields From Central Colorado Snow 
Zone, 
W72-06408 yal 


FALLOUT 


Health and Safety Laboratory Fallout Program 
Quarterly Summary Report, September 1- 
December 1971, 

W72-06317 5B 


Bioenvironmental and  Radiological-Safety 


Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 
W72-06320 5G 


Environmental Radiation, Past, Present, and 
Future, 
W72-06324 5B 


Radioactive Waste Management in Relation to 
the Environment, 
W72-06325 5B 


The Significance of Tritium Release to the En- 
vironment, 
W72-06327 5B 


Peaceful Nuclear Explosions, 
W72-06351 8H 


Ecological Aspects of Plutonium Dissemination 
in Terrestrial Environments, 
W72-06355 5B 


FARM CREDIT SYSTEM 


Providing Technical and Financial Assistance 
to Farmers for Animal Waste Disposal 
Systems, 

W72-06509 5G 


FARM WASTES 


Dangerous Gases in Agriculture. 
W72-06130 5G 


Animal Waste Management. 
W72-06490 5G 


Improved Control of Animal Wastes, 
W72-06491 5G 


Summary of Existing State Laws, 
W72-06493 5G 


State Regulations Pertaining to Livestock 
Feedlot Design and Management, 
W72-06494 5G 


Model State Statute for Animal Waste Control, 
W72-06495 5G 


The Minnesota Scene Livestock Feedlot, 


Waste Control, Progress -- Problems, 
W72-06496 5G 
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FARM WASTES 
Proposed Animal Waste Pollution Control 
Legislation in North Carolina, 
W72-06498 5G 
State of Virginia Activities in Animal Waste 
Management, 
W72-06499 5G 


Effluent Discharge Guidelines and Animal 
Waste Management Technology, 
W72-06500 5G 


Status of Dairy Cattle Waste Treatment and 
Management Research, 
W72-06501 5G 


Cattle Feedlot Pollution, 
W72-06502 5G 


Poultry Waste Management, 
W72-06503 5G 


Swine Waste Management, 
W72-06504 5G 


Recycling of Animal Wastes, 
W72-06505 5G 


Regulatory Aspects of Recycled Livestock and 
Poultry Wastes, 


W72-06506 5G 
Water Pollution and the Farmer, 

W72-06507 5G 
U.S.D.A. Technical and Financial Assistance 
Programs, 

W72-06508 5G 


Providing Technical and Financial Assistance 
to Farmers for Animal Waste Disposal 
Systems, 

W72-06509 5G 


Technical and Financial Assistance for the 
Control of Animal Wastes, 
W72-06510 5G 


Small Business Administration Programs to 
Provide Financial and Technical Assistance to 
Small Firms in Solving Problems Relative to 
Animal Waste Disposal, 

W72-06511 5G 


Financial Assistance for the Construction and 
Improvement of Irrigation Systems, 
W72-06512 5G 


The Lake Mendota Watershed Project, 
W72-06513 5G 


The Role of Extension in Pollution Abatement 
in Virginia, 
W72-06514 5G 


Communication is the Key to Successful Ac- 
tion, 


W72-06515 5G 
Reports and Recommendations of Working 
Groups. 

W72-06516 5G 
Recommendations of National Milk Producers 
Federation. 

W72-06517 5G 
Oxidation Ditch in a Confinement Beef Build- 
ing, 

W72-06546 5D 


Chemical Oxygen Demand of Gaseous Air 
Contaminants, 
W72-06547 SA 
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Methods of Removing Settleable Solids From 


Outdoor Beef Cattle Feedlot Runoff, 


W72-06548 5D 

Animal Wastes. 

W72-06550 5B 
FARMS WASTES 


Animal Waste Management and the Environ- 
ment, 


W72-06492 5G 

State of Oklahoma Activities in Animal Waste 

Management, 

W72-06497 5G 
FATTY ACIDS 

Interaction between Fatty Acids and Calcite in 

Seawater, 

W72-06433 2K 
FEASIBILITY STUDIES 

Wastewater System for Taipei, Taiwan, 

W72-06047 SD 
FECES 


Comparison of Selective Media for Isolation of 
Presumptive Group D Streptococci From 
Human Feces, 


W72-05962 5C 
FEDERAL GOVERNMENT 

The Quality of the Environment, 

W72-06061 6E 


A Comprehensive Water Quality Program for 
the Seventies, 
W72-06063 6E 


Clean Waters Act of 1966 (A Bill to Amend the 
Federal Water Pollution Control Act in Order 
to Improve the Programs Under Such Act). 


W72-06091 6E 

The Role of Federal Legislation. 

W72-06094 6E 
FEDERAL RESERVATIONS 


Geothermal Steam Act of 1965 (A Bill to 
Authorize the Secretary of the Interior to Make 
Disposition of Geothermal Steam and As- 
sociated Geothermal Resources). 

W72-06087 6E 


FEED LOTS 
Methods of Removing Settleable Solids From 
Outdoor Beef Cattle Feedlot Runoff, 


W72-06548 5D 
FEED YARD ACT 

State of Oklahoma Activities in Animal Waste 

Management, 

W72-06497 5G 
FEEDLOT RUNOFF 


Methods of Removing Settleable Solids From 
Outdoor Beef Cattle Feedlot Runoff, 


W72-06548 5D 
FEEDLOTS 

Summary of Existing State Laws, 

W72-06493 5G 


State Regulations Pertaining to Livestock 
Feedlot Design and Management, 
W72-06494 5G 


Model State Statute for Animal Waste Control, 
W72-06495 5G 


FERMENTATION 
Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 


Vitamin B12, 

W72-06027 5D 
FERRIC CHLORIDE 

Phosphate and Turbidity Control by Floccula- 

tion and Filtration, 

W72-06201 SF 


Removal of Viruses by Coagulation and Floc- 
culation, 
W72-06202 SF 


FERTILIZATION 


Distribution and Chemistry of Phosphorus in a 
Mexico Soil After 82 Years of Phosphorus Fer- 
tilization, 


W72-06451 5B 
FIELD SPREADING 

Status of Dairy Cattle Waste Treatment and 

Management Research, 

W72-06501 5G 

Poultry Waste Management, 

W72-06503 5G 

Swine Waste Management, 

W72-06504 5G 
FILTER CLOGGING 

Biological Problems Encountered in Water 

Supplies, 

W72-06536 SF 
FILTERABILITY 

Conditioning and Disposal of Ferric Sulfate 

Sludges, 

W72-06453 5D 
FILTERS 


Nitrification with the Submerged Filter, 
W72-06048 5D 


Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 SF 


FILTRATION 


Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 


W72-06018 5D 
Water and Waste Water Filtration: Concepts 
and Applications, 

W72-06028 5D 
Nitrification with the Submerged Filter, 
W72-06048 5D 
Diatomite Filter Ends Manganese Problem, 
W72-06190 SF 
Microscopic Water Quality and Filtration Effi- 
ciency, 

W72-06191 SF 


Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 SF 


Schistosome Cercariae Removal by Sand Fil- 
tration, 
W72-06199 SF 


Experience With Higher Filtration Rates, 
W72-06200 SF 


Phosphate and Turbidity Control by Floccula- 
tion and Filtration, 
W72-06201 SF 
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Biologically Mediated Chemical Changes in the 
Filtration of Aerated Ground Waters, 
W72-06203 SF 


Use of Microstrainer Unit at Denver, 
W72-06454 sD 


A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 


Techniques, 

W72-06455 5D 

Particulate Removal on Coated Filter Media, 

W72-06531 SF 

Removal of Viruses from Water by Chemical 

Coagulation and Flocculation, 

W72-06537 5F 

Coagulation Testing: A Comparison of 

Techniques - Part I, 

W72-06539 SF 
FINANCING 

The Quality of the Environment, 

W72-06061 6E 

Flood Control and Beach Erosion--Financing. 

W72-06221 6E 
FINITE ELEMENT ANALYSIS 

Three Dimensional Finite Element Analyses, 

W72-06565 8D 


FIXED-BED COLUMNS 
‘Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


FIXED COSTS 
Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 


W72-06306 3F 
FJORDS 

Trapping of Outfall Constituents Behind Sills, 

W72-06169 5G 


FLAMELESS ATOMIC ABSORPTION 
SPECTROPHOTOMETRY 
Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 
W72-06266 SA 


FLASH DISTILLATION 
First Annual Report - Operation of the Multi- 
Stage Flash Distillation Plant San Diego, 
California. 
W72-06521 3A 


FLEXIBLE PIPES 
Laboratory Load Tests on Buried Flexible 
Pipe--Progress Report No. 3 Steel Pipe in High 
Density, Cohesive Soil, 
W72-06395 8D 


FLOATING BOOMS 
Oil Booms in Tidal Currents, 
W72-06160 5G 


FLOATING ICE 

Ice Control Structure on the North Platte 
River--A Hydraulic Model Study, 

W72-06384 8B 
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FLOCCULATION 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


Phosphate and Turbidity Control by Floccula- 
tion and Filtration, 
W72-06201 SF 


Removal of Viruses by Coagulation and Floc- 
culation, 


W72-06202 SF 

State of the Art of Coagulation, Mechanisms 

and Stoichiometry. 

W72-06205 SF 

The Use of Polymers for Water Treatment, 

W72-06456 5D 

Removal of Viruses from Water by Chemical 

Coagulation and Flocculation, 

W72-06537 SF 
FLOOD CONTROL 

Flood Control and Beach Erosion--Financing. 

W72-06221 6E 


Flood Control (Creation and Financing of 
Flood Control Districts). 
W72-06234 6E 


Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 

W72-06235 8A 


Headwaters-Yellow River Project Measure, 
Gwinnett County, Georgia Resource Conserva- 
tion and Development Project (Draft Environ- 
mental Impact Statement). 

W72-06236 8D 


Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 
Statement). 

W72-06237 8A 


Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 
W72-06250 8A 


Flood Control Developed and Operated with 
Simulation, 


W72-06308 3D 
An Economic Model of Floodplain Land Use 
and Land Use Policy, 

W72-06311 6F 
Contour Trenching Effects on Streamflow 
From a Utah Watershed, 

W72-06412 4A 

FLOOD DAMAGE 


Liability of One Who Diverts Stream into New 
Channel for Overflow. 
W72-06077 6E 


Tennessee Cent. Ry. V. Askew (Railroad’s Lia- 
bility for Maintaining Inadequate Culvert). 


W72-06218 6E 

An Economic Model of Floodplain Land Use 

and Land Use Policy, 

W72-06311 6F 
FLOOD DAMAGES 


Mason V. City of Bluefield (Liability of City 
and Street Car Company for Diverting Surface 
Water onto Private Lot). 

W72-06084 6E 


FLORIDA 

FLOOD FORECASTING 

An Economic Model of Floodplain Land Use 

and Land Use Policy, 

W72-06311 6F 
FLOOD PLAIN INSURANCE 

An Economic Model of Floodplain Land Use 

and Land Use Policy, 

W72-06311 6F 
FLOOD PLAIN ZONING 

An Economic Model of Floodplain Land Use 

and Land Use Policy, 

W72-06311 6F 
FLOOD PLAINS 

An Economic Model of Floodplain Land Use 

and Land Use Policy, 

W72-06311 6F 
FLOOD PROTECTION 


Statement of Nathaniel P. Reed (Environmental 
Consequences of Stream Channelization), 
W72-06213 6E 


A Bill To Amend the Watershed Protection and 
Flood Prevention Act to Permit Federal Cost 
Sharing for Certain Uses of Water Stored in 
Reservoirs. 


W72-06222 6E 

People, Ecology and the Aswan High Dam, 

W72-06425 6G 
FLOODS 

Computation of Storm Surge, 

W72-06174 2E 

Statistical Prediction of Hurricane Storm 

Surge, 

W72-06175 2E 
FLORIDA 


O’Brien V. Gale J. Apple, Inc, (Restriction of 


Riparian Rights by Covenant in Deed). 
W72-06066 6E 


An Act Relating to the Department of Natural 
Resources (Registration and Permits for Dredge 
and Fill Activities and Equipment). 

W72-06225 6E 


Conveyance of State Lands to United States 
for the Biscayne National Monument. 
W72-06226 6E 


An Act Relating to Dredge and Fill Permits, 
Approval by Trustees of Internal Improvement 
Trust Fund. 

W72-06227 6E 


An Act Relating to State-Owned Submerged 
Lands (Reports of Ecological and Biological 
Studies of Submerged Lands). 

W72-06228 6E 


An Act Relating to the Board of Trustees of the 
Internal Improvement Trust Fund; Amending 
Section 253.12 (1), Florida Statutes; and 
Providing for the Administration of Submerged 
Lands in Navigable Meandered Fresh Wat er 
Lakes 


W72-06229 6E 
An Act Relating to Soil and Water Conserva- 
tion (Establishment of Watershed Districts). 

W72-06230 6E 
An Act Relating to the Florida Air and Water 
Pollution Control Commission (Importation, 
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FLORIDA 
Transfer, or Propagation of Aquatic Plants 
without a Permit Prohibited). 
W72-06231 6E 


An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 

W72-06232 6E 


An Act Relating to Submerged Lands (Lease 
for Aquaculture Activities). 


W72-06233 6E 
Flood Control (Creation and Financing of 
Flood Control Districts). 

W72-06234 6E 


Hydrographic Observations in Tampa Bay and 
the Adjacent Gulf of Mexico--1968, 
W72-06486 2L 


FLORISIL 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


FLOW AUGMENTATION 
Formal Discussion of, ‘The Reclamation of 
Sewage Effluent for Domestic Use, 


W72-06017 5D 
FLOW RATES 

Experience With Higher Filtration Rates, 

W72-06200 SF 


FLOW RESISTANCE 
Hydraulic Resistance of Artificial Concrete 
Blocks, 


W72-06156 8B 
FLOWMETERS 

Differential Pressure Flowmeter With Linear 

Response, 

W72-06404 7B 
FLUID FRICTION 


Reduction of Flow Friction with Polymer Addi- 
tives, 
W72-06291 8B 


FLUORESCENT ANTIBODY TECHNIQUES 
Rapid Detection of Salmonella Microcolonies 
by Fluorescent Antibody, 

W72-05971 SA 


FLUORIDATION 
25 Years of Fluoridation, 
W72-06527 SF 


FLUORIDES 
Arsenic Removal from Potable Water, 
W72-06198 SF 


25 Years of Fluoridation, 
W72-06527 SF 


FLUORINE 

Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


FLUOROMETRY 
Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 
W72-06026 5G 
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FLUROSIS 
Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 


flyuorozom), 

W72-06143 5B 
FLUX 

Reverse Osmosis Renovation of Primary 

Sewage. 

W72-06054 5D 
FOAM FRACTIONATION 

A Study of Foam, 

W72-05882 5D 
FOAMING 

A Study of Foam, 

W72-05882 5D 
FOOD CHAIN 

Environmental Radiation, Past, Present, and 

Future, 

W72-06324 5B 
FOOD CHAINS 

Mercury: Its Occurrence and Effects in the 

Ecosystem, 

W72-05952 5B 


Tritiation of Aquatic Animals in an Experimen- 
tal Freshwater Pool, 
W72-06342 5C 


Ecological Aspects of Plutonium Dissemination 
in Terrestrial Environments, 
W72-06355 5B 


FOOD PROCESSING INDUSTRIES 
State-of-Art, Sugarbeet Processing Waste 
Treatment. 

W72-06055 5D 


FOOD PROCESSING INDUSTRY 
Waste Management in the Food Processing In- 


dustry, 

W72-06300 5D 
FOOD PROCESSING WASTES 

Ocean Discharge of Non-Toxic Food 

Processing Solids Residuals. 

W72-06044 5B 


Proceedings - Workshop on Poultry Processing 
Plant Water Utilization and Waste Control, 


W72-06288 5D 

Waste Management in the Food Processing In- 

dustry, 

W72-06300 5D 
FORECASTING 

On Nutritional Pollution, 

W72-05936 5C 


Temperature Distribution Due to the Release of 
Heated Effluents into Channel Flow, 
W72-05985 5B 


Forecasting Water Demands, 
W72-06489 6D 


FOREST MANAGEMENT 
Industrial Waste Guide on Logging Practices. 
W72-06053 5G 


FORESTS 
Mountain Precipitation and Hydrology from 
Snow Surveys, 
W72-05914 2C 


FOUNDATION INVESTIGATIONS 
Methods of Performing and Interpreting in Situ 
Shear Tests, 
W72-06400 8D 


FOUNDATIONS 
Performance of Deep Mat Foundation of 52- 
Story One Shell Plaza Building, 
W72-06392 8D 


FOURIER ANALYSIS 
Air-Water Temperature Relationship in Illinois 
River, 
W72-06009 2E 


FRACTURES (GEOLOGY) 
Occurrence and Characteristics of Fractures in 
the Crystalline Rocks of Southeastern New 
Hampshire and Their Relationship to the Yield 
of Drilled Water Wells, 
'W72-05983 2F 


FRANCE 
Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’Analyse Des Chroniques 
D’Evenements Hydrologiques: Liaison en 


Chaine, Analyse Spectrale), 

W72-06474 2A 
FRANCIS TURBINES 

Modern Trends in Francis Turbines, 

W72-06403 8C 
FREE ENERGY 

Theory of Liquids, 

W72-06368 1B 
FREEZING 

Melter-Condenser Operation: Theory and Ex- 

periment, 

W72-05920 3A 

Growth of Ice in Brine Drops Dispersed in an 

Organic Phase, 

W72-05922 3A 


Experimental Investigation of Direct Freeze 
Separation Process Using Refrigerant R-C318 


(Octafluorocyclobutane), 

W72-06365 3A 

Mass Transfer in Capillaries and Porous Media, 

W72-06378 3A 
FREQUENCY ANALYSIS 


Snow Frequency Analysis for Oregon and 
Utah, 


W72-05912 2c 
FRESH WATER 

Water and Energy 50 Years from Now, 

W72-05944 3A 


A Conductimetric Method for the Determina- 
tion of Total Inorganic and Particulate Organic 
Carbon Fractions in Freshwater, 

W72-05955 5A 


Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 

W72-05978 5G 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 
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FRESHWATER FISH 
Tritium Behavior in Fish from a Chronically 
Contaminated Lake, 
W72-06343 5C 


FRESHWATER PONDS 
Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 


Emphasis on the Zooplankton, 

W72-05972 5B 
FRICTION REDUCTION 

Reduction of Flow Friction with Polymer Addi- 

tives, 

W72-06291 8B 
FROZEN GROUND 


Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 

W72-05895 2c 


FROZEN SOILS 
Some Strength Properties of Frozen Soil and 
Effect of Loading Rate, 
W72-06566 8D 


FUELS 
Radioactive Waste Management in Relation to 
the Environment, 
W72-06325 5B 


Principles and Practices in the Disposal of 
Radioactive Wastes to Fresh Waters, 


W72-06335 5B 
FUNGI y 

Hydrocarbon Assimilation by Ray Fungi, 

W72-05949 5C 


Methods in Microbiology-Volume 5B. 
W72-06124 SA 


FUTURE PLANNING (PROJECTED) 
The Timetable Project, 


W72-05948 6B 
GAGES 

A Recording Gage for Blowing Snow, 

W72-06405 2C 
GALLERIES 


Statics of Tunnel and Gallery Construction 
(Statik Des Tunnel und Stollenbaues), 
W72-06568 8E 


GAMMA-RAY SPECTRA 
Proton Activation Analysis for Trace Elements, 


W72-06276 SA 
GAMMA RAYS 

Gamma-Ray Treatment of Tastes and Odors, 

W72-06197 SF 
GAS CHROMATOGRAPHY 


Environmental Air Analysis for Ultratrace 
Concentrations of Beryllium by Gas Chro- 
matography, 

W72-06258 SA 


Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 

W72-06294 5C 


GEL PERMEATION CHROMATOGRAPHY 
Cleanup of Pesticide and Polychlorinated 
Biphenyl Residues in Fish Extracts by Gel Per- 
meation Chromatography, 

W72-06271 i 5G 
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GEOCHEMISTRY 
Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 
GEOLOGIC CONTROL 


Geology of Larderello Region (Tuscany): Con- 
tribution to the Study of the Geothermal 
Basins, 

W72-05881 2F 


GEOLOGY 
Geologic Application to a Damsite in Laurens 
County, South Carolina, 
W72-05889 8E 


GEOMORPHOLOGY 

Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby , yug provintsii Pinar- 
del’-Rio)), 

W72-06144 2F 


Principal Factors in Rejuvenation of River Val- 
ley Systems in Mountain Regions as Hlustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 
digirki)), 
W72-06145 yj 
GEORGIA 
Headwaters-Yellow River Project Measure, 
Gwinnett County, Georgia Resource Conserva- 
tion and Development Project (Draft Environ- 
mental Impact Statement). 
W72-06236 8D 


GEOTHERMAL BASINS 
Geology of Larderello Region (Tuscany): Con- 
tribution to the Study of the Geothermal 
Basins, 
W72-05881 2F 


GEOTHERMAL STEAM 
Geothermal Steam Act of 1965 (A Bill to 
Authorize the Secretary of the Interior to Make 
Disposition of Geothermal Steam and As- 
sociated Geothermal Resources). 
W72-06087 6E 


GEOTHERMAL STUDIES 
Contribution to the Knowledge of the Geother- 
mal Field of Larderello (Tuscany-Italy). Re- 
marks on the Carboli Area, 
W72-05879 2F 


Carbon Isotopic Composition of Carbon Diox- 
ide and Methane from Steam Jets of Tuscany, 
W72-05880 2K 


Geology of Larderello Region (Tuscany): Con- 
tribution to the Study of the Geothermal 
Basins, 


W72-05881 2F 
GLACIERS 

Oxygen Isotope Profiles Through the Antarctic 

and Greenland Ice Sheets, 

W72-05991 2C 


Combined Ice and Water Balances of Gulkana 
and Wolverine Glaciers, Alaska, and South 
Cascade Glacier, Washington, 1965 and 1966 
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Combined-Function Hydraulic Structures With 

Shaft Spillways, 

W72-06401 8A 
INTAKES 


Combined-Function Hydraulic Structures With 
Shaft Spillways, 
W72-06401 8A 


INTANGIBLE BENEFITS 
Proposed New Procedures for Evaluating 
Water and Land Resources: Some Comments 
From an Academic Viewpoint. 
W72-06121 6B 


INTERCEPTION 
Mountain Precipitation and Hydrology from 
Snow Surveys, 
W72-05914 2C 


Rainfall Interception in a Dense Utah Aspen 
Clone, 
W72-06413 2I 


INVESTIGATION 
Construction of Pipe Drains on the Columbia 
Basin Project, 
W72-06573 8A 


IODINE 
Knowing the Real Cost of Activated Carbon 
for Taste and Odor Control, 
W72-06020 5F 


IONS 


ION ADSORPTION 
Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 


W72-06363 3A 

Demineralization of Saline Water by Environ- 

mentally Modulated Adsorption, 

W72-06370 3A 
ION EXCHANGE 


Ion Selectivity in Three Soil Profiles as In- 
fluenced by Mineralogical Characteristics, 
W72-05894 2G 


Contributions of Clay and Organic Matter to 
the Cation Exchange Capacity of Maryland 
Soils, 

W72-05897 2G 


Hydration of Cations Adsorbed on a Clay Sur- 
face from the Effect of Water Activity on Ion 
Exchange Selectivity, 

W72-05900 2G 


Fractionation of Cation Exchange Capacity for 
Assessing Soil and Water Sodicity, 
W72-05903 2G 


Arsenic Removal from Potable Water, 
W72-06198 5F 


Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 


W72-06363 3A 
Demineralization of Saline Water by Environ- 
mentally Modulated Adsorption, 

W72-06370 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


ION KINETIC ENERGY 
Mass Spectral Investigation of Pesticides, 
W72-05977 


ION TRANSPORT 
The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 
W72-06383 3A 


Soil Preparation and Sampling Techniques for 
Studying Ion Movement, 
W72-06576 2G 


IONS 
Analytical Evaluation of a Cyanide-Ion Selec- 
tive Membrane Electrode Under Flow-Stream 
Conditions, 
W72-05967 SA 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 

W72-06148 2K 
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IONS 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 
rezhimom rek v uslo viyakh izbytochnogo 
uvlazhneniya), 

W72-06149 2K 


IOWA 


Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 
W72-05886 5G 


IRON COMPOUNDS 


Moessbauer Effect Analysis of Fe-Mn Nodules 
from Various Pacific Ocean Locations, 
W72-06360 5B 


IRRIGATED LAND 


An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 

W72-06298 6B 


IRRIGATION 


Effects of Irrigation of Municipal Sewage Ef- 
fluent on Spoil Banks, 
W72-06135 5E 


Irrigating with Cut-Back Furrow Streams, 
W72-06574 3F 


IRRIGATION DESIGN 


Combined Surface Water-Groundwater Analy- 
sis of Hydrological Systems with the Aid of the 
Hybrid Computer, 

W72-06006 4B 


IRRIGATION PROGRAMS 


Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 
W72-06306 3F 


IRRIGATION SYSTEMS 


Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 
W72-06306 3F 


IRRIGATION WATER 


The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


IRRIGATION WELLS 


Use of Groundwater for Irrigation in 1970, 
Hamilton and York Counties, Nebraska, 
W72-05986 4B 


ISOLATION 


Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 

W72-05961 SC 


Comparison of Selective Media for Isolation of 


Presumptive Group D_ Streptococci From 
Human Feces, 
W72-05962 5C 


Substituted Diazenes: Effect on the Growth of 
Enterobacteria and Possible Use as Selective 
Agents for Isolation of Pseudomonads, 

W72-05970 sc 


ISOTOPIC EXCHANGE 
Carbon Isotopic Composition of Carbon Diox- 
ide and Methane from Steam Jets of Tuscany, 


W72-05880 2K 
JAPAN 

Radioactivity Survey Data in Japan. 

W72-06326 5B 
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SUBJECT INDEX 


JETTIES 
Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 


W72-06068 6E 
JUDICIAL DECISIONS 

Inventory of Florida Environmental Law, 

W72-06065 5G 
KANSAS 


Partition Coefficients for Fe, Mn, Pb, Ni, Zn, 
Cu Between River Water and Suspended Load, 
and Mineralogical Composition of Suspended 
Load of Selected Kansas River Systems, 

W72-06285 2K 


KARAGANDA OBLAST 

Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti _ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


KARST 

Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v_ svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby , yug provintsii Pinar- 
del’-Rio)), 

W72-06144 2F 


KAZAKHSTAN 
Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 
W72-06142 2H 


Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


KELANTAN DELTA (MALAYSIA) 
Sedimentation in the Kelantan Delta (Malay- 
sia), 

W72-06429 / 


KRASNODAR TERRITORY 
Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 
W72-06555 2H 


LABORATORY EQUIPMENT 
Two Counting Cells for the Enumeration of 
Zooplankton Micro-Crustacea, 
W72-05976 SA 


LABORATORY TESTS 
Dissolution of Opal in Water and Its Water 
Content, 
W72-05995 2K 


Effluent Variables of Bleached Kraft Pulp 
Mills, 
W72-06031 5G 


LABORTORY TESTS 
Application of Bacteriological Data in Potable 
Water Surveillance, 
W72-06189 SA 


LACHES 
Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. ; 
W72-06096 6E 
LAGOONS 
Formal Discussion of, ‘The Reclamation of 
Sewage Effluent for Domestic Use, 
W72-06017 SD 


LAKE BASINS 
Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 
W72-06142 2H 


LAKE BEDS 
An Act Relating to the Board of Trustees of the 
Internal Improvement Trust Fund; Amending 
Section 253.12 (1), Florida Statutes; and 
Providing for the Administration of Submerged 
Lands in Navigable Meandered Fresh Wat er 
Lakes. 


W72-06229 6E 

The Role of Sediments in Eutrophication -- A 

Preliminary Study, 

W72-06286 5C 
LAKE ERIE 


The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 

W72-06136 SC 


A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 

W72-06137 5G 


Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 


W72-06446 2c 
LAKE MICHIGAN 

Quality Status of Southern Lake Michigan, 

W72-05990 5G 
LAKE MORPHOLOGY 


Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 
W72-06142 2H 


LAKE ONTARIO 
Snow Sqvalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 
W72-06446 2C 


LAKE SEDIMENTS 
Field Studies on Sediment-Water Algal 
Nutrient Interchange Processes and Water 
Quality of Upper Klamath and Agency Lakes, 
July 1967-March 1969, 
W72-06051 SC 


The Role of Sediments in Eutrophication -- A 
Preliminary Study, 
W72-06286 5C 


LAKE SHORES 
Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 
W72-06142 2H 


LAKE SUPERIOR 
Water Quality and Trophic Condition of Lake 
Superior (Wisconsin Waters), 


W72-05969 5C 
LAKE SURVEY CENTER 

Great Lakes Water Levels--1960-1970. 

W72-06428 7C 
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LAKES 
National Lakes Preservation Act of 1967 (A 
Bill to Preserve, Protect, Develop, Restore, 
and Make Accessible the Lake Areas of the 
Nation by Establishing a National Lake Areas 
System and Authorizing Programs of Lake and 
Lake Areas Research, and for Other Purposes). 
W72-06090 6E 


Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 


W72-06142 2H 
Garland V. State (Valuation of Littoral Proper- 
ty Rights). 

W72-06242 6E 


Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 

W72-06294 5c 


Migration of Major Constituents from Lake 
Sediments into Lake Water and its Bearing on 
Lake Water Composition, 

W72-06435 2 


In Situ Determinations of pH in Some Lakes, 
W72-06447 2H 


Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
dannykh po_ soderzhaniyu  nekotorykh 
mikroelementov v ozernykh vodakh v pois- 
kovykh tselyakh (na p rimere yugovostochnogo 
Zabaykal’ya)), 

W72-06551 2H 


LAMINAR FLOW 
Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 
W72-06371 3A 


Mass Transfer in Capillaries and Porous Media, 
W72-06378 3A 


LAMINAR-TURBULENT FLOW 
Reduction of Flow Friction with Polymer Addi- 
tives, 
W72-06291 8B 


LAND APPRAISALS 
An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 
W72-06298 6B 


LAND CLASSIFICATION 
An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 
W72-06298 6B 


LAND RECLAMATION 
Leaching of a Surface Layer of Sodium 
Chloride into Tile Drains in a Sand-Tank 
Model, 


W72-05901 2G 
LAND SPREADING 

Cattle Feedlot Pollution, 

W72-06502 5G 
LAND SUBSIDENCE 


Land Subsidence in the Western States Due to 
Groundwater Overdraft, 
W72-06003 2F 


SUBJECT INDEX 


LAND TENURE 
Conveyance of State Lands to United States 


for the Biscayne National Monument. 
W72-06226 Cee 


Intendant and Wardens of Town of Port Royal 
V. Charleston and W.C. Ry. (Title to Shells 
Deposited in Navigable Waters). 

W72-06240 6E 


LAND USE 
Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolina, 
W72-06290 6B 


An Economic Model of Floodplain Land Use 
and Land Use Policy, 
W72-06311 6F 


The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 

W72-06476 7B 


LANDFILL-MANAGEMENT 
Water Movement in an Unsaturated Sanitary 
Landfill, 
W72-06103 5B 


LANDFILLS 
Corps of Engineers--New Guardians of Ecolo- 


gy, 
W72-06057 5G 


Water Movement in an Unsaturated Sanitary 
Landfill, 
W72-06103 5B 


An Act Relating to the Department of Natural 
Resources (Registration and Permits for Dredge 
and Fill Activities and Equipment). 

W72-06225 6E 


An Act Relating to Dredge and Fill Permits, 
Approval by Trustees of Internal Improvement 
Trust Fund. 

W72-06227 6E 


An Act Relating to State-Owned Submerged 
Lands (Reports of Ecological and Biological 
Studies of Submerged Lands). 

W72-06228 6E 


LANDSLIDES 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 


W72-06398 8D 
LAPLACES EQUATION 

Parallel Drains from the Laplace Standpoint, 

W72-06008 4A 


LARDERELLO REGION (ITALY) 
Geology of Larderello Region (Tuscany): Con- 
tribution to the Study of the Geothermal 
Basins, 
W72-05881 2F 


LARVAE 
The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


LASERS 
Particle Velocity Measurements With a Laser 
Device, 
W72-06171 "7B 


LEGISLATION 


LATENT HEAT 
Construction and Operation of a Compact Fine 
Wire Psychrometer, 
W72-06414 21 


LEACHING 
Leaching of a Surface Layer of Sodium 
Chloride into Tile Drains in a Sand-Tank 
Model, 
W72-05901 2G 


Water Movement in an Unsaturated Sanitary 
Landfill, 
W72-06103 5B 


Effects of Soil and Crop Management Practices 
on the Removal of Strontium-90 by Plant Up- 
Take, Leaching, Runoff and Erosion, 

W72-06207 5B 


Migration of Major Constituents from Lake 
Sediments into Lake Water and its Bearing on 
Lake Water Composition, 

W72-06435 2 


LEAD 
Solubilization of Lead in Lake and Reservoir 
Sediments by NTA, 
W72-05907 5B 


LEASES 
Geothermal Steam Act of 1965 (A Bill to 
Authorize the Secretary of the Interior to Make 
Disposition of Geothermal Steam and As- 
sociated Geothermal Resources). 
W72-06087 6E 


An Act Relating to Submerged Lands (Lease 
for Aquaculture Activities). 
W72-06233 6E 


Lake George Steamboat Co. V. Blais (Right of 
a Municipality to Lease Dock to Private In- 
terests). 

W72-06241 6E 


LEGAL ASPECTS 
Legal Bases for Securing the Integrity of the 
Earth-Space Environment, 
W72-05945 5G 


May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 


W72-06080 6E 

Environmental Quality as Government Lar- 

gess, 

W72-06120 5G 

Model State Statute for Animal Waste Control, 

W72-06495 5G 
LEGAL BASES 


Legal Bases for Securing the Integrity of the 
Earth-Space Environment, 
W72-05945 5G 


LEGISLATION 
B.C. Uses Research, Legislation and Rewards 
to Curb Pollution. 
W72-06038 5G 


Inventory of Florida Environmental Law, 
W72-06065 5G 


Water Resources Law and Policy in the Soviet 


Union. 
W72-06295 6E 
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LEGISLATION 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 


LEGUMES 
Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 
W72-06294 5C 


LETHAL LIMIT 
Effects of Irradiation and Temperature on 
Young Salmonids, 
W72-06356 | 


LEVELS OF POLLUTION 
The Economics of Pollution, 
W72-05934 5G 


LIMESTONES 
Carbonate Production by Coral Reefs, 
W72-06483 2 


LIMNOLOGY 
Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 
Emphasis on the Zooplankton, 
W72-05972 5B 


Migration of Major Constituents from Lake 
Sediments into Lake Water and its Bearing on 
Lake Water Composition, 

W72-06435 2 


LININGS 
Pond Linings for Desalting Plant Effluents 
(Supplement), 
W72-05919 5E 


LIPID BILAYER 
Study of Micellar Formation by Naturally Oc- 
curring Lipids and the Properties of Recon- 
structed Lipid Membranes, 
W72-06562 3A 


LIPIDS 
Mercury Inhibition on Lipid Biosynthesis in 
Freshwater Algae, 
W72-06037 5C 


Interaction between Fatty Acids and Calcite in 


Seawater, 
W72-06433 2K 


Study of Micellar Formation by Naturally Oc- 
curring Lipids and the Properties of Recon- 
structed Lipid Membranes, 

W72-06562 3A 


LIQUEFACTION 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 
W72-06398 8D 


LIQUID STORAGE 
Methods of Removing Settleable Solids From 
Outdoor Beef Cattle Feedlot Runoff, 


W72-06548 5D 
LIQUIDS 

Theory of Liquids, 

W72-06368 1B 
LITHIFICATION 


Some Seismic Measurements on the Virginia 
Coastal Plain-An Evaluation Study, 
W72-06561 aL. 
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SUBJECT INDEX 


LITTLE CHARITON RIVER 
Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 


Statement). 

W72-06237 8A 
LITTORAL DRIFT 

Sedimentation in the Kelantan Delta (Malay- 

sia), 

W72-06429 2L 


A Basic Description of Sediment Transport on 
Beaches, 
W72-06482 2 


LIVESTOCK 
Effects of Grazing on the Hydrology and Biolo- 
gy of the Badger Wash Basin in Western 
Colorado, 1953-66, 


W72-06470 4c 
LOADS (FORCES) 

Loadings on Large Piers in Waves and Cur- 

rents, 

W72-06153 8B 

The Pressure of Floating Ice-Fields on Piles, 

W72-06154 8B 

Forces on a Pontoon in Three Dimensional 

Waves, 

W72-06158 8B 

Resonance of Moored Objects in Wave Trains, 

W72-06159 8B 
LOANS ’ 


Providing Technical and Financial Assistance 
to Farmers for Animal Waste Disposal 
Systems, 

W72-06509 5G 


LOCAL GOVERNMENTS 
Management of Municipal Watershed; Exercise 
of Water Rights Reserved by the Grantor of 
Lands Conveyed to the United States. 
W72-06238 6E 


LOG-NORMAL DISTRIBUTION 
The Stochastic Approach to Watershed Model- 
ing, 
W72-06452 2A 


LOGGING PRACTICES 
Industrial Waste Guide on Logging Practices. 
W72-06053 5G 


LOGGING (RECORDATION) 
An Act Requiring that Instruments Containing 
Information About Certain Contracts of Sewer 
Improvement Districts be Recorded; Specifying 
the Effect of Failure to Record; and for Other 
Purposes. 
W72-06086 6E 


LONG TERM HEALTH EFFECTS 
Pollution of Air, Soil, Freshwater and the Sea, 
W72-05935 5B 


LONG-TERM PLANNING 
The San Francisco Bay Experience, 


W72-05927 vy. & 

The Timetable Project, 

W72-05948 6B 
LOUISIANA 


The Public Use of the Banks of Navigable 
Rivers in Louisiana, 
W72-06059 6E 


LOW WATER MARK 
Goodall V. Herbert and Son (Sand Company's 
Liability for Dredging Sand Bar Below Low 
Water Mark). 


W72-06219 6E 
LUMBERING 

Industrial Waste Guide on Logging Practices. 

W72-06053 5G 


Management of Municipal Watershed; Exercise 
of Water Rights Reserved by the Grantor of 
Lands Conveyed to the United States. 

W72-06238 6E 


LYSIS 
The Mechanism of Activated Sludge Phosphate 
Release and Methods of Control, 
W72-06049 5D 


MACHINE DESIGN 
Modern Trends in Francis Turbines, 
W72-06403 8C 


MAGNESIUM 
Extraction of Cations from Silicate Minerals 
During the Determination of Exchangeable Ca- 
tions in Soils, 
W72-06206 SA 


MAINE 

Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 

W72-05978 5G 


MAINTENANCE 
County Ditch Dist. V. East Side Dist. (Duty of 
Drainage District to Maintain Ditch). 
W72-06088 6E 


People Ex Rel. Road Dist. V. Cache River 
Drainage Dist. (Duty to Maintain Bridges). 
W72-06089 6E 


Automating Treatment Monitoring and Control, 
W72-06196 5F 


MALONATE DULCITOL LYSINE IRON AGAR 
Malonate Dulcitol Lysine Iron Agar - A New 
Differential Medium for the Identification of 
Salmonella Subgenera I - III, 

W72-06265 5C 


MAN-ENVIRONMENT RELATIONSHIPS 
The Social Implications of Residential Environ- 


ments, 

W72-05930 6B 
MANAGEMENT 

Ecological Considerations, 

W72-05928 2L 

Our Nation’s Water: Its Pollution Control and 

Management, 

W72-05933 5G 


Flood Control Developed and Operated with 
Simulation, 
W72-06308 3D 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 


System Optimization and the Role of Govern- 
ment in Managing Water Quality and Quantity, 
W72-06436 5G 


Shore Management Guidelines. 
W72-06444 4A 
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First Annual Report - Operation of the Multi- 
Stage Flash Distillation Plant San Diego, 
California. 

W72-06521 3A 


MANGANESE 


Diatomite Filter Ends Manganese Problem, 
W72-06190 SF 


Moessbauer Effect Analysis of Fe-Mn Nodules 
from Various Pacific Ocean Locations, 


W72-06360 5B 
MANPOWER 

Treatment Plant Equipment and Facilities 
Maintenance, 

W72-06042 5D 
MAPPING 


Geodesy, Mapping, Oceanography. 
W72-05997 7C 


Wetlands Mapping in New Jersey, 
W72-06462 7C 


The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 


W72-06476 7B 
MARINA BEACH (CALIF) 

Beach Cusps of Monterey Bay, California, 

W72-06485 2L 
MARINE ALGAE 


Radiochemical Determination of Plutonium in 
Sea Water, Sediments and Marine Organisms, 
W72-05965 5A 


Improvement and Application of Benthic Algal 
Isotope Productivity Measuring Methods, 
W72-06283 SC 


The Suspension and Sinking of Phytoplankton 
in the Sea, 
W72-06313 5B 


MARINE ANIMALS 


Radiochemical Determination of Plutonium in 
Sea Water, Sediments and Marine Organisms, 
W72-05965 5A 


MARINE BACTERIA 


Heat Resistance of Spores of Marine and Ter- 
restrial Strains of Clostridium Botulinum Type 
Cc, 

W72-05959 5C 


MARINE FISH 


Elimination of Cs-137 from the Mullet M. chelo 
and the Blenny B. pholis (Etude experimentale 
de I elimination du Cs chez le mulet Mugil 
chelo et la blennie Blennius pholis), 

W72-06349 x 


MARINE GEOLOGY 


Moessbauer Effect Analysis of Fe-Mn Nodules 
from Various Pacific Ocean Locations, 
W72-06360 5B 


MARINE MINING 


Environmental Disturbances of Concern to 
Marine Mining Research, A Selected An- 
notated Bibliography. 

W72-06473 5C 


MARKOV PROCESSES 


The Stochastic Approach to Watershed Model- 
ing, 
W72-06452 2A 


SUBJECT INDEX 


MARSH PLANTS 


Interpretation of Wetlands Imagery Based on 
Spectral Reflectance Characteristics of 
Selected Plant Species, 

W72-06463 7B 


MARYLAND 


Contributions of Clay and Organic Matter to 
the Cation Exchange Capacity of Maryland 
Soils, 

W72-05897 2G 


Dividing Creek Watershed, Maryland (Draft 
Environmental Impact Statement). 


W72-06250 8A 
MASS FLUX GAGES 

A Recording Gage for Blowing Snow, 

W72-06405 2C 
MASS SPECTROMETRY 


Mass Spectral Investigation of Pesticides, 
W72-05977 


MASS TRANSFER 


Convective Heat and Mass Transfer From 
Water Surfaces, 


W72-05982 2E 

Mass Transfer in Capillaries and Porous Media, 

W72-06378 3A 

The Effect of Compression on Membrane 

Permeability, 

W72-06524 3A 
MAT FOUNDATIONS 


Performance of Deep Mat Foundation of 52- 
Story One Shell Plaza Building, 
W72-06392 8D 


MATHEMATICAL ANALYSIS 


Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


MATHEMATICAL MODELS 


Mathematical Model of Mixing in New Haven 
Harbor, 
W72-06165 5B 


Flushing Pattern of Non-Reactive Effluents, 
W72-06166 5B 


Continuous System Models of Oxygen Deple- 
tion in a Eutrophic Reservoir, 
W72-06259 x 


A Water Yield Model for Small Watersheds, 
W72-06284 2A 


One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 
W72-06299 5B 


Delaware River Basin Modeling, 
W72-06310 2E 


Compartment Models and Reservoir Theory, 
W72-06341 5B 


Radioecological Study of the Humboldt Bay 
Marine Environment, 
W72-06346 5B 


Theory of Liquids, 
W72-06368 1B 


Mass Transfer in Capillaries and Porous Media, 
W72-06378 3A 


MEMBRANE COMPACTION 
Deterministic Approach to Watershed Model- 
ing, 
W72-06442 2A 
The Parametric Approach to Watershed Model- 
ing, 
W72-06443 2A 
The Stochastic Approach to Watershed Model- 
ing, 
W72-06452 2A 


Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’Analyse Des Chroniques 
D’Evenements Hydrologiques: Liaison en 
Chaine, Analyse Spectrale), 

W72-06474 2A 


MATHEMATICAL STUDIES 
Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 
W72-06371 3A 


Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’ Analyse Des Chroniques 
D’Evenements Hydrologiques: Liaison en 
Chaine, Analyse Spectrale), 

W72-06474 2A 


MAYFLIES 
The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


MEASURE ‘ 
Studies on the Radioactive Contamination of 
the Sea, 
W72-06319 5B 


MEASUREMENT 
Measurement of Suspended Solids Concentra- 
tions in Sewage by Use of a Depolarization 
Method, 
W72-06277 5B 


Section II. Water, Gross Radioactivity in Sur- 
face Waters of the United States, June 1971. 
W72-06322 5B 


Radioactivity Survey Data in Japan. 
W72-06326 5B 


Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 
W72-06328 5A 


Evaluation of Tritium in Ground and Surface 
Waters of the Western United States, April 
1968-December 1969, 


W72-06331 5B 
MEDIA 

Nitrification with the Submerged Filter, 

W72-06048 5D 
MEMBRANE CASTING 


Development of Reverse Osmosis Desalination 
Membranes, 


W72-06564 3A 
MEMBRANE COMPACTION 

The Effect of Compression on Membrane 

Permeability, 

W72-06524 3A 
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MEMBRANE FOULING 


MEMBRANE FOULING 
Experimental Study of the Effects of 
Hydrodynamics and Membrane Fouling in 
Electrodialysis, 
W72-05923 3A 


MEMBRANE MORPHOLOGY 
Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 
W72-05921 3A 


MEMBRANE PROCESSES 
Experimental Study of the Effects of 
Hydrodynamics and Membrane Fouling in 
Electrodialysis, 
W72-05923 3A 


Porous Glass Membranes for Reverse Osmosis, 
W72-05925 3A 


Analytical Evaluation of a Cyanide-Ion Selec- 
tive Membrane Electrode Under Flow-Stream 


Conditions, 

W72-05967 5A 
Reverse Osmosis Renovation of Primary 
Sewage. 

W72-06054 5D 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 
W72-06364 3A 


Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 
W72-06383 ; 3A 


The Effect of Compression on Membrane 
Permeability, 


W72-06524 3A 

Coupling Phenomena in Synthetic Membranes, 

W72-06563 3A 
MEMBRANES 


Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 

W72-05921 3A 


Relation of Water Molecule Coordination in 
Polar Polymers to Reverse Osmosis Desalina- 
tion Efficiency, 

W72-05924 3A 


Porous Glass Membranes for Reverse Osmosis, 
W72-05925 3A 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 3 
W72-06364 3A 


The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 
W72-06383 3A 


Study of Micellar Formation by Naturally Oc- 
curring Lipids and the Properties of Recon- 
structed Lipid Membranes, 


W72-06562 3A 

Coupling Phenomena in Synthetic Membranes, 

W72-06563 3A 
MERCURY 

Mercury Pathways in a River and Estuary, 

W72-05902 5B 
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SUBJECT INDEX 


Mercury: Its Occurrence and Effects in the 
Ecosystem, 
W72-05952 5B 


Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 

W72-05978 5G 


Mercury Inhibition on Lipid Biosynthesis in 
Freshwater Algae, 
W72-06037 5C 


Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 

W72-06266 SA 


METABOLITES 
Cleanup of Pesticide and Polychlorinated 
Biphenyl! Residues in Fish Extracts by Gel Per- 
meation Chromatography, 
W72-06271 5G 


Infrared Studies of DDT, Structurally Related 
Halogenated Pesticides, and Some Metabolites, 
W72-06272 5A 


METASTABLE ION TRANSITIONS 
Mass Spectral Investigation of Pesticides, 
W72-05977 


METEORIC WATER 
Total Organic Carbon in Atmospheric 
Precipitations (Valovoy organicheskiy uglerod 
v atmosfernykh vodakh), 
W72-06147 SA 


METHANE 
Carbon Isotopic Composition of Carbon Diox- 
ide and Methane from Steam Jets of Tuscany, 
W72-05880 2K 


Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 
W72-06328 5A 


METHOD OF SLICES 
Computerized Slope Stability, the Sliding Block 
Problem, by Carlos Mendez; Steady and 
Transient State Flow Conditions, by M. B. 
Roy, 
W72-05980 8D 


METHODOLOGY 
Alternative Futures and 
Planning, 
W72-05929 6B 


Distributional 


Methods in Virology. 
W72-06127 SA 


METHOXYCLOR 
Infrared Studies of DDT, Structurally Related 
Halogenated Pesticides, and Some Metabolites, 


W72-06272 SA 
METHYLMERCURY 

Mercury: Its Occurrence and Effects in the 

Ecosystem, 

W72-05952 5B 
MICELLAR FORMATION 


Study of Micellar Formation by Naturally Oc- 
curring Lipids and the Properties of Recon- 
structed Lipid Membranes, 

W72-06562 3A 


MICHIGAN 
Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


Summary of Ground-Water Hydrological Data 
in Michigan in 1970, 


W72-06488 7C 
MICROCOLONIES 

Rapid Detection of Salmonella Microcolonies 

by Fluorescent Antibody, 

W72-05971 SA 
MICROORGANISMS 


Hydrocarbon Assimilation by Ray Fungi, 
W72-05949 


Microscopic Water Quality and Filtration Effi- 
ciency, 
W72-06191 SF 


Experience With Higher Filtration Rates, 
W72-06200 SF 


Laboratory-Scale Trickling Filter Production of 
Mixed Cultures of Micro-organisms for Ef- 
fluent Treatment Studies or BOD Tests, 


W72-06254 5D 

Use of Microstrainer Unit at Denver, 

W72-06454 5D 

Research on Tastes and Odors. 

W72-06528 5F 

Biological Problems Encountered in Water 

Supplies, 

W72-06536 5F 
MICROSCOPIC COUNTS 

Microscopic Water Quality and Filtration Effi- 

ciency, 

W72-06191 5F 
MICROSTRAINING 

Use of Microstrainer Unit at Denver, 

W72-06454 5D 
MILK 


Recommendations of National Milk Producers 
Federation. 
W72-06517 5G 


MINE DRAINAGE 
Sierra Club V. Sanitary Water Board (Sanitary 
Board’s Power to Authorize Strip Mining). 
W72-06215 6E 


MINE WASTES 
Liability for Damages Incident to the Moving 
of Soil by Hydraulic Methods or Sluicing. 
W72-06076 6E 


MINERAL WATER 
Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 


MINERALIZATION 
Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 
W72-06148 2K 


MINERALOGICAL COMPOSITION 
Partition Coefficients for Fe, Mn, Pb, Ni, Zn, 
Cu Between River Water and Suspended Load, 
and Mineralogical Composition of Suspended 
Load of Selected Kansas River Systems, 
W72-06285 2K 


MINERALOGY 
Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 
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MINING 
River Corp. V. Redpath (Impoundment of Sur- 
face Waters Over Mining Operation). 


W72-06067 6E 
Marine Sand and Gravel Mining Industry of the 
United Kingdom, 

W72-06426 4A 


Environmental Disturbances of Concern to 
Marine Mining Research, A Selected An- 
notated Bibliography. 

W72-06473 5C 


MINING WASTES 
Pollution of Stream by Mining Operations. 
W72-06246 6E 


MINNESOTA 
The Minnesota Scene Livestock Feedlot, 
Waste Control, Progress -- Problems, 


W72-06496 5G 
MISSISSIPPI RIVER 

Deterioration and Restoration of Coastal Wet- 

lands, 

W72-06161 2L 
MISSOURI 


River Corp. V. Redpath (Impoundment of Sur- 
face Waters Over Mining Operation). 
W72-06067 6E 


Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 
Statement). 


W72-06237 8A 

Minton V. Steakley (Interference With 

Drainage Easement). 

W72-06243 6E 
MIXING 


Stability Conditions for Fingering Processes in 
Porous Media, 
W72-05994 2F 


Mathematical Model of Mixing in New Haven 
Harbor, 
W72-06165 5B 


Measurement of Density Currents in an Ideal- 
ized Model, 


W72-06173 2L 

Rapid Mixing in Water Treatment, 

W72-06194 5F 
MODEL STUDIES 

Evolution of Sand Wave Spectra, 

W72-05885 2 

Alternative Futures and Distributional 

Planning, 

W72-05929 6B 


The Social Implications of Residential Environ- 
ments, 
W72-05930 6B 


On Nutritional Pollution, 
W72-05936 x 


Convective Heat and Mass Transfer From 
Water Surfaces, 
W72-05982 2E 


Dynamic Simulation of Unsteady Flow of 
Water in Unsaturated Soils and Its Application 
to Subirrigation System Design, 

W72-05984 2G 


SUBJECT INDEX 


Experimental Optimization of Step Aeration 
Waste Treatment Systems, 
W72-06289 5D 


Theoretical and Experimental Evaluation of 





Transfer of 2, 4-Dichloroph yacetic Acid in 
Porous Media, 

W72-06302 2K 
Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 

W72-06306 3F 


Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 


Source Map Development for Use in Predicting 
Radiological Effects of Nuclear Facility Opera- 
tions, 

W72-06332 5C 


Laboratory Stream Research: Objectives, Pos- 
sibilities, and Constraints, 


W72-06340 5C 

Deterministic Approach to Watershed Model- 

ing, 

W72-06442 2A 
MODEL TESTS 


Ice Control Structure on the North Platte 
River--A Hydraulic Model Study, 
W72-06384 8B 


MOISTURE TENSION 
Influence of Soil Moisture Tension on Nitrate 
Accumulation in Soils, 


W72-06570 5B 
MOLECULAR STRUCTURE 

Structure of Ethylene Thiuram Monosulfide, 

W72-06269 SA 
MOLLUSKS 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 

W72-06526 SA 


MONITORING 
A Versatile Outdoor Channel for Water Pollu- 
tion Investigations, 
W72-06032 5B 


Measurement of Methane, N-Butane and Car- 
bon Dioxide in Aqueous Solution, 


W72-06253 SA 
Instruments for Water Quality Monitoring, 
W72-06260 SA 
Radiation Protection Instrumentation and Its 
Application. 

W72-06314 SA 


Section II. Water, Gross Radioactivity in Sur- 
face Waters of the United States, June 1971. 
W72-06322 5B 


Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 
W72-06328 SA 


Facility for the Determination of Low-Level 
Tritium in Biological and Environmental Sam- 


ples, 

W72-06347 SA 
Recent Techniques in Tritium Monitoring by 
Proportional Counters, 

W72-06348 SA 


MUNICIPAL WASTES 


Rapid Methods for Measurement of Radioac- 
tivity in the Environment, 


W72-06353 SA 
MONOMOLECULAR FILMS 

Retardation of Water Drop Evaporation with 

Monomolecular Surface Films, 

W72-06480 2D 
MONSOONS 


Sedimentation in the Kelantan Delta (Malay- 
sia), 
W72-06429 2L 


MONTE CARLO METHOD 

Theory of Liquids, 

W72-06368 1B 
MONTEREY BAY (CALIF) 


Beach Cusps of Monterey Bay, California, 
W72-06485 2L 


Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 


in Monterey Bay, 

W72-06487 2L 
MOORING FORCES (SHIPS) 

Resonance of Moored Objects in Wave Trains, 

W72-06159 8B 


MORNING GLORY SPILLWAY 
Combined-Function Hydraulic Structures With 
Shaft Spillways, 

W72-06401 8A 


MOUNTAINS 
Effects of Multiple Use on Water Quality of 
High-Mountain Watersheds: Bacteriological In- 
vestigations of Mountain Streams, 
W72-05958 5C 


MOVEMENT 
Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 
in Monterey Bay, 
W72-06487 2L 


MULTI-MEDIA FILTERS 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 SF 


Experience With Higher Filtration Rates, 
W72-06200 SF 


MULTICOMPONENT DIFFUSION 
Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


MULTIPLE-EFFECT HUMIDIFICATION 
Solar Distillation Utilizing Multiple-Effect Hu- 
midification, 


W72-06377 3A 
MULTIVARIATE 

The Stochastic Approach to Watershed Model- 

ing, 

W72-06452 2A 
MUNICIPAL WASTES 

Pollution of Oyster Beds. 

W72-06098 6E 


Cooperative Treatment of Industrial Wastes, 
W72-06457 5D 
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MUNICIPAL WATER 


MUNICIPAL WATER 
Survey of Community Water Supply Systems, 
W72-06544 SF 


NAKA RIVER (JAPAN) 
Distribution of Salinity in an Estuary, 
W72-05888 2L 


NATIONAL ENVIRONMENTAL POLICY ACT 
Environmental Impact Statements--Availability 
of EPA Comments, 

W72-06249 6E 


NATIONAL FORESTS 
Management of Municipal Watershed; Exercise 
of Water Rights Reserved by the Grantor of 
Lands Conveyed to the United States. 
W72-06238 6E 


NATIONAL MONUMENTS 
Conveyance of State Lands to United States 
for the Biscayne National Monument. 





W72-06226 6E 
NATIONAL PARKS 

Evaluation of the Water Supply at Six Sites in 

the Curecanti R tion Area, South tern 

Colorado, 

W72-06468 4B 
NATIONAL RIVERS 


National Scenic Rivers Act of 1968 (A Bill to 
Provide for a National Scenic Rivers System). 
W72-06073 6E 


Wild and Scenic Rivers Act (A Bill to Reserve 
Certain Public Lands for a National Wild and 
Scenic Rivers System, to Provide a Procedure 
for Adding Additional Public Lands and Other 
Lands to the System). 

W72-06074 6E 


NATIONAL WATER RESOURCES 
Our Nation’s Water: Its Pollution Control and 
Management, 
W72-05933 5G 


NATURAL FLOW DOCTRINE 
Right to Hasten the Flow and Increase the 
Volume of Water in a Stream by Alterations or 
Improvements in the Bed. 


W72-06247 6E 
NATURAL SYSTEMS 

The Quality of Man’s Environment, 

W72-05932 5G 


NATURAL WATERS 

Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 

W72-06553 2K 


Some Aspects of the Present Status of Analysis 
of Organic Matter in Natural Waters (Nekoto- 
ryye aspekty sovremennogo izucheniya or- 
ganicheskogo veshchestva prirodnykh vod), 

W72-06556 SA 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 
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Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 





aminokislotami, y ya v 
prirodnykh vodakh), 
W72-06558 SA 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
“Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
*Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.)) . 

W72-06560 2K 





NAVIGABLE RIVERS 


The Public Use of the Banks of Navigable 
Rivers in Louisiana, 

W72-06059 6E 
Gerbing V. I.T.T. Rayonier, Inc, (Private 
Citizen’s Right to Bring Qui Tam Action Under 
the Refuse Act). 


W72-06064 6E 
NAVIGABLE WATERS 

Corps of Engineers--New Guardians of Ecolo- 

By, 

W72-06057 5G 

Permits for Work in Navigable Waters. 

'W72-06092 6E 

Public Rights in Navigable State Waters--Some 

Statutory Approaches, 

W72-06093 6E 


Intendant and Wardens of Town of Port Royal 
V. Charleston and W.C. Ry. (Title to Shells 
Deposited in Navigable Waters). 

W72-06240 6E 


NAVIGATION 


Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 
'W72-06068 6E 


A Bill to Unify and Consolidate the Rules for 
Navigation on the Waters of the United States. 
W72-06072 6E 


Right of Riparian Owner on Navigable Water to 
Access to Water. 


W72-06210 6E 
NAVIGATION SERVITUDE 

Condemnation of Riparian Rights, A Species of 

Taking Without Touching, 

'W72-06058 6E 


Right of Riparian Owner on Navigable Water to 
Access to Water. 
W72-06210 6E 


NEBRASKA 


Use of Groundwater for Irrigation in 1970, 
Hamilton and York Counties, Nebraska, 
W72-05986 4B 


University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


NEBRASKA UNIVERSITY 


University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


NEGATIVE PORE PRESSURE 


Apparatus and Tests for Determining Negative 
Pore Water Pressure Characteristics of Desic- 
cated Clays, 

W72-06472 8D 


NETHERLANDS 
The Measurement of Tidal Water Transport in 
Channels, 
'W72-06167 2L 


NEUTRON ABSORPTION 
Plowshare Applications and Cross Section 
Utilization, 
W72-06358 8H 


NEUTRON ACTIVATION ANALYSIS 
Cobalt and Tantalum Tracers Measured by Ac- 
tivation Analysis in Sediment Transport Stu- 
dies, 
W72-06275 2a 


NEVADA 
Water-Resources Appraisal of the Granite 
Springs Valley Area, Pershing, Churchill, and 
Lyons Counties, Nevada, 
W72-05892 4B 


NEW HAMPSHIRE 
Occurrence and Characteristics of Fractures in 
the Crystalline Rocks of Southeastern New 
Hampshire and Their Relationship to the Yield 


of Drilled Water Wells, 

'W72-05983 2F 

Air and Water Temperatures and Ice Condi- 

tions on the Connecticut River, 

W72-06445 2c 
NEW JERSEY 

Diatomite Filter Ends Manganese Problem, 

W72-06190 SF 

Wetlands Mapping in New Jersey, 

W72-06462 7C 
NEW MEXICO 

Development of the Fulcrum Weighing Device 

for Precipitation Gages, 

W72-05916 2c 


An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 


Basin, New Mexico, 

W72-06298 6B 
NEW YORK 

Microscopic Water Quality and Filtration Effi- 

ciency, 

W72-06191 5F 


Lake George Steamboat Co. V. Blais (Right of 
a Municipality to Lease Dock to Private In- 
terests). 


W72-06241 6E 
Garland V. State (Valuation of Littoral Proper- 
ty Rights). 

W72-06242 6E 


Aerial Surveillance of Water Quality in New 
York State, 


W72-06460 7B 
NITRATE 

Nitrate in Drinking Water, 

W72-06204 5F 
NITRATES 


Nitrate in Ground Water of the Fresno- 
CLOVIS Metropolitan Area, California, 


W72-06015 SB 
NITRIFICATION 

Nitrification with the Submerged Filter, 

W72-06048 5D 


Biologically Mediated Chemical Changes in the 
Filtration of Aerated Ground Waters, 
W72-06203 SF 
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NITRILOTRIACETIC ACID 
Solubilization of Lead in Lake and Reservoir 
Sediments by NTA, 
W72-05907 5B 
NITROGEN 


Chemistry of Nitrogen and Phosphorus in 
Water. 
W72-06532 sc 


Restoring Productivity on Pullman Silty Clay 
Loam Subsoil under Limited Moisture, 
W72-06575 3F 


NITROGEN FIXATION 
Assimilation by Higher Plants of Atmospheric 
Nitrogen Fixed by Blue-Green Algae, 
W72-06264 5C 


Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 

W72-06294 5C 


NODULES 
Field Assessment of N2-Fixation by Legumes 
and Blue-Green Algae with the Acetylene 
Reduction Technique, 
W72-06294 5C 


NON-CONSUMPTIVE USE 
Discussion of ‘The Reclamation of Sewage Ef- 
fluents for Domestic Use’, 


W72-06019 5D 
NORMAL DISTRIBUTION 

The Stochastic Approach to Watershed Model- 

ing, 

W72-06452 2A 
NORTH SEA 

Deformation of Rotational Tidal Currents in 

Shallow Coastal Water, 

W72-06182 2L 
NUCLEAR DESALINATION 


Abstracts of Literature on the Distillation of 
Seawater and on the Use of Nuclear Energy for 
Desalting, 

W72-06522 3A 


NUCLEAR ENERGY 
Water and Energy 50 Years from Now, 
W72-05944 3A 


Health and Safety Laboratory Fallout Program 
Quarterly Summary Report, September 1- 
December 1971, 


W72-06317 5B 
Safety and Environmental Aspects of Nuclear 
Safety, 

W72-06318 5G 


Bioenvironmental and _  Radiological-Safety 


Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 
W72-06320 5G 


Principles and Practices in the Disposal of 
Radioactive Wastes to Fresh Waters, 
W72-06335 5B 


Experience Developed in Monitoring and Con- 
trol of Radiation in the U.A.R., 


W72-06336 5B 
NUCLEAR ENGINEERING 
Bioenvironmental and _ Radiological-Safety 


Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 
W72-06320 5G 


NUCLEAR EXPLOSIONS 


Bioenvironmental and Radiological-Safety 
Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 

W72-06320 5G 


Disposal of Radioactive Waste in Deep Silicate 
Rock 


W72-06329 SE 
Production of Tritium by Nuclear Weapons, 
'W72-06344 5B 
Peaceful Nuclear Explosions, 

W72-06351 8H 


Plowshare Applications and Cross Section 
Utilization, 

W72-06358 8H 
Reports Available in the Alaskan Information 


Program. 
W72-06359 5B 


NUCLEAR MOISTURE METERS 


Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 


W72-05896 2G 
NUCLEAR POWERPLANTS 

Nuclear Power and Environmental Pollution, 

W72-06316 5B 

Safety and Environmental Aspects of Nuclear 

Safety, 

W72-06318 5G 


Radioactive Waste Management in Relation to 
the Environment, 
W72-06325 5B 


Disposal of Radioactive Waste in Deep Silicate 
Rock, 
W72-06329 SE 


Modeling of Environmental Pathways and 
Radiation Doses from Nuclear Facilities, 
W72-06330 5B 


The Environmental Monitoring Programme at 
the A.A.E.C. Research Establishment, Lucas 
Heights, 

W72-06333 5B 


Studies on the Protection of Ocean and At- 
mosphere from Contamination by Radioactive 
Waste Disposal, 

W72-06334 5E 


Principles and Practices in the Disposal of 
Radioactive Wastes to Fresh Waters, 
W72-06335 5B 


Ultimate Storage of Radioactive Wastes, 
W72-06337 SE 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 
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Taking Without Touching, 

W72-06058 6E 


O’Brien V. Gale J. Apple, Inc, (Restriction of 
Riparian Rights by Covenant in Deed). 
W72-06066 6E 


Liability for Damages Incident to the Moving 
of Soil by Hydraulic Methods or Sluicing. 
W72-06076 6E 


May Acts of Independent Tort-Feasors, Each 
of Which Alone Causes or Tends to Produce 
Some Damage, Be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06078 6E 


May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06079 6E 


May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06080 6E 


Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. 

W72-06096 6E 


Injury to Adjoining or Lower Riparian Owners 


by Waste from Oil Wells. 
W72-06097 6E 
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Pollution of Stream by Mining Operations. 
W72-06246 6E 


REMOTE SENSING 
Maximum Midsummer Surface Temperatures 
in Oregon’s Willamette Valley, 
W72-06301 2D 


Infrared Photos for Drainage Analysis, 
W72-06402 7B 


Hurricane Hilda, 1964: 1. Genesis, as Revealed 
by Satellite Photographs, Conventional and 
Aircraft Data, 

W72-06438 2B 


Remote Sensing of Crop Water Deficits and Its 
Potential Applications - An Annotated Bibliog- 


raphy, 

W72-06440 7B 
Aerial Surveillance of Water Quality in New 
York State, 

W72-06460 7B 


Dual-Channel Airborne I-R Scanning for Detec- 
tion of Ice in Permafrost (Alaska-Preliminary 
Results), 

W72-06461 7B 


Interpretation of Wetlands Imagery Based on 
Spectral Reflectance Characteristics of 
Selected Plant Species, 

W72-06463 7B 


Development of a Satellite Microwave 
Radiometer to Sense the Surface Temperature 
of the World Oceans, 

W72-06469 7B 


An Investigation of Oil Fluorescence as a 
Technique for the Remote Sensing of Oil Spills, 
W72-06479 7B 


REPAIRING 
Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 


W72-06388 8A 
RESEARCH 

Chlorination and Disinfection - The State of the 

Art, 

W72-061 13 SF 


RESEARCH AND DEVELOPMENT 
Educational Aspects of Environmental Issues, 
W72-05937 6B 


National Lakes Preservation Act of 1967 (A 
Bill to Preserve, Protect, Develop, Restore, 
and Make Accessible the Lake Areas of the 
Nation by Establishing a National Lake Areas 
System and Authorizing Programs of Lake and 
Lake Areas Research, and for Other Purposes). 
W72-06090 6E 


Governmental Responsibilities in Ground- 
Water Management. 
W72-06099 4B 


An Act Relating to the Board of Conservation; 
Directing the Board to Conduct an Economic, 
Ecological, and Biological Survey of Choc- 
tawhatchee Bay to Determine its Best Use or 
Uses. 

W72-06232 6E 


RESEARCH WATERSHEDS 
Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 
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SUBJECT INDEX 


RESERVATION DOCTRINE 


Conveyance of State Lands to United States 
for the Biscayne National Monument. 
W72-06226 6E 


RESERVOIR CONSTRUCTION 


A Bill To Amend the Watershed Protection and 
Flood Prevention Act to Permit Federal Cost 
Sharing for Certain Uses of Water Stored in 
Reservoirs. 

W72-06222 6E 


Project Pre-Gondola III, Phase III, Connection 
of a Row Crater to a Reservoir, 


W72-06350 8H 
RESERVOIR LEAKAGE 

Pumped Storage Reservoirs, 

W72-06399 4A 
RESERVOIR STORAGE 


A Bill To Amend the Watershed Protection and 
Flood Prevention Act to Permit Federal Cost 
Sharing for Certain Uses of Water Stored in 
Reservoirs. 


W72-06222 6E 

Pumped Storage Reservoirs, 

W72-06399 4A 
RESERVOIRS 


Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


Computer Assisted Slope Stability Analysis for 
Steady and Transient State Flow Conditions, 
W72-05884 8D 


Ecological Investigations on the Plankton of 
the Riveris Reservoir (Okologische Unter- 
suchungen AM Plankton Der Riveristalsperre), 
W72-05968 5C 


Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 
W72-06005 5G 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kai’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 

W72-06150 2H 


Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 
W72-06306 3F 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


RESIDENTIAL ENVIRONMENTS 


The Social Implications of Residential Environ- 
ments, 
W72-05930 6B 


RESIDUAL STRESS 


Statics of Tunnel and Gallery Construction 
(Statik Des Tunnel und Stollenbaues), 
W72-06568 8E 


RESINS 


Roof Bolts Hold Best with Resin, 
W72-06391 8E 


New Water Disinfectant: An Insoluble Quater- 
nary Ammonium Resin-Triiodide Combination 
that Releases Bactericide on Demand, 

W72-06545 5F 


RESISTANCE 
Minimal Growth Temperature, Sodium 
Chloride Tolerance, pH Sensitivity, and Toxin 
Production of Marine and Terrestrial Strains of 


Clostridium Botulinum Type C, 

W72-05960 5C 

Turbidimetric Evaluation of Bacterial Culture 

Resistance in Disinfectant Testing, 

W72-06261 5B 
RESONANCE 

Resonance in Harbors of Arbitrary Shape, 

W72-06183 8B 

Spectral Response of Harbor Resonator Con- 

figurations, 

'W72-06184 8B 
RESOURCES 

Ecological Considerations, 

W72-05928 2L 
RESTRICTIVE COVENANTS 


O’Brien V. Gale J. Apple, Inc, (Restriction of 
Riparian Rights by Covenant in Deed). 
W72-06066 6E 


RETURN FLOW 
The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


REUSE 
Production and Disposal of Wastes: Social 
Consequences--Policy Implications, 


W72-05942 5G 

Recycling of Animal Wastes, 

W72-06505 5G 

Regulatory Aspects of Recycled Livestock and 

Poultry Wastes, 

W72-06506 5G 
REVERSE OSMOSIS 


Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 

W72-05921 3A 


Relation of Water Molecule Coordination in 
Polar Polymers to Reverse Osmosis Desalina- 
tion Efficiency, 


W72-05924 3A 
Porous Glass Membranes for Reverse Osmosis, 
W72-05925 3A 
Reverse Osmosis Renovation of Primary 
Sewage. 

W72-06054 5D 


Operation of a Reverse Osmosis Desalination 
Pilot Plant. 
W72-06364 3A 


Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 

W72-06371 3A 


The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 


W72-06383 3A 
The Effect of Compression on Membrane 
Permeability, 

W72-06524 3A 


Development of Reverse Osmosis Desalination 
Membranes, 
W72-06564 3A 
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REVIEWS 
Geodesy, Mapping, Oceanography. 
W72-05997 7C 


Water Problems and Developments of the Past, 
W72-06004 4A 


The Suspension and Sinking of Phytoplankton 
in the Sea, 
W72-06313 5B 


A Study of the Condition of Piezometers in the 
1949 Installation at Reid-Bedford, Louisiana, 


W72-06441 7B 

A National Program for Accelerating Progress 

in Weather Modification. 

W72-06475 3B 
RHINE RIVER (EUROPE) 


Protection of the Rhine River Against Pollu- 
tion, 


W72-05989 5G 
RILLITO CREEK (TUCSON 

Bayesian Decision Theory Applied to Design in 

Hydrology, 

W72-06307 6A 
RIO GRANDE BASIN (NMEX) 


An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 

W72-06298 6B 


.RIO GRANDE RIVER 


One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 
W72-06299 5B 


RIPARIAN LAND 
Right of Riparian Owner on Navigable Water to 
Access to Water. 
W72-06210 6E 


RIPARIAN RIGHTS 
Condemnation of Riparian Rights, A Species of 
Taking Without Touching, 
W72-06058 6E 


O’Brien V. Gale J. Apple, Inc, (Restriction of 
Riparian Rights by Covenant in Deed). 
W72-06066 6E 


Waters: Rights in Respect of Changes by 
Accretion or Reliction Due to Artificial Condi- 
tions. 

W72-06075 6E 


Transfer of Riparian Right to Use Water to 
Nonriparian Land. 
W72-06081 6E 


Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. 

W72-06096 6E 


Injury to Adjoining or Lower Riparian Owners 
by Waste from Oil Wells. 
W72-06097 6E 


Right of Riparian Owner on Navigable Water to 
Access to Water. 
W72-06210 6E 


Waterlaw in Arkansas, 
W72-06214 6E 


Who Owns the Water in the Stream, 
W72-06239 6E 


Pollution of Stream by Mining Operations. 
W72-06246 6E 


Right to Hasten the Flow and Increase the 
Volume of Water in a Stream by Alterations or 
Improvements in the Bed. 

W72-06247 6E 


RIPARIAN WATER LOSS 
Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 


W72-06416 3B 
RIPARIAN WATERS 

Transfer of Riparian Right to Use Water to 

Nonriparian Land. 

W72-06081 6E 


Estoppel of one Riparian Owner to Complain 
of Diversion of Water by Another Riparian 
Owner. 


W72-06096 6E 
RIPRAP : 

The Influence of Breaker Type on Riprap Sta- 

bility, 

W72-06155 8B 
RISKS 

Bayesian Decision Theory Applied to Design in 

Hydrology, 

W72-06307 6A 


RIVER BASIN DEVELOPMENT 
Long Branch Lake, East Fork, Little Chariton 
River, Missouri (Draft Environmental Impact 
Statement). 
W72-06237 8A 


RIVER BASINS 
Effect of Drainage Area on Maximum River 
Runoff Variability (O vliyanii ploshchadi 
vodosbora na variatsiyu maksimal’nogo stoka 
rek), 


W72-06141 2E 

Delaware River Basin Modeling, 

W72-06310 2E 
RIVER FLOW 


Snagging and Clearing Project, Cranesnest 
River, Dickenson County, Virginia (Draft En- 
vironmental Impact Statement). 

W72-06235 8A 


RIVER SYSTEMS 
National Scenic Rivers Act of 1968 (A Bill to 
Provide for a National Scenic Rivers System). 
W72-06073 6E 


Wild and Scenic Rivers Act (A Bill to Reserve 
Certain Public Lands for a National Wild and 
Scenic Rivers System, to Provide a Procedure 
for Adding Additional Public Lands and Other 
Lands to the System). 

W72-06074 6E 


Principal Factors in Rejuvenation of River Val- 
ley Systems in Mountain Regions as Illustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 
digirki)), 

W72-06145 2 
Wild Rivers Act (A Bill to Reserve Certain 
Public Lands for a National Wild Rivers 
System). 

W72-06224 6E 


RIVERS 
Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 
W72-05886 5G 


ROTATING METERS 


Mercury Pathways in a River and Estuary, 
W72-05902 5B 


Protection of the Rhine River Against Pollu- 
tion, 
W72-05989 5G 


Air-Water Temperature Relationship in Illinois 
River, 
'W72-06009 2E 


Effect of Drainage Area on Maximum River 
Runoff Variability (O vliyanii ploshchadi 
vodosbora na variatsiyu maksimal’nogo stoka 
rek), 

W72-06141 2E 


Air and Water Temperatures and Ice Condi- 
tions on the Connecticut River, 
W72-06445 2C 


RIVERS AND HARBORS ACT 
Gerbing V. IL.T.T. Rayonier, Inc, (Private 
Citizen’s Right to Bring Qui Tam Action Under 
the Refuse Act). 
W72-06064 6E 


Water Pollution Control Legislation--1971--Part 
y | 
W72-06208 5G 


ROAD CONSTRUCTION 
Industrial Waste Guide on Logging Practices. 
W72-06053 5G 


ROCK BOLTS 
Roof Bolts Hold Best with Resin, 
W72-06391 8E 


ROCK DEFORMATION 
Statics of Tunnel and Gallery Construction 
(Statik Des Tunnel und Stollenbaues), 


W72-06568 8E 
ROCK MECHANICS 

Bergmekaniskt Diskussionsmote (Rock 

Mechanics Conference). 

W72-06567 8E 


Statics of Tunnel and Gallery Construction 
(Statik Des Tunnel und Stollenbaues), 
W72-06568 8E 


ROCK PROPERTIES 
Methods of Performing and Interpreting in Situ 
Shear Tests, 
W72-06400 8D 


Statics of Tunnel and Gallery Construction 
(Statik Des Tunnel und Stollenbaues), 


W72-06568 8E 
ROCK STRESSES 

Bergmekaniskt Diskussionsmote (Rock 

Mechanics Conference). 

W72-06567 8E 
ROCK TESTS 


Methods of Performing and Interpreting in Situ 
Shear Tests, 
W72-06400 8D 


ROOF BOLTS 
Roof Bolts Hold Best with Resin, 
W72-06391 8E 


ROTATING METERS 
A Recording Gage for Blowing Snow, 
W72-06405 2c 
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ROTATIONS 


ROTATIONS 
Effects of Soil and Crop Management Practices 
on the Removal of Strontium-90 by Plant Up- 
Take, Leaching, Runoff and Erosion, 
W72-06207 5B 


RUNOFF 
Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 
W72-05895 2C 


The Rational Method, 
W72-05996 4D 


Effect of Drainage Area on Maximum River 
Runoff Variability (O vliyanii ploshchadi 
vodosbora na variatsiyu maksimal’nogo stoka 
rek), 

W72-06141 2E 


Effects of Soil and Crop Management Practices 
on the Removal of Strontium-90 by Plant Up- 
Take, Leaching, Runoff and Erosion, 

W72-06207 5B 


Effects of Grazing on the Hydrology and Biolo- 
gy of the Badger Wash Basin in Western 
Colorado, 1953-66, 

W72-06470 4C 


Status of Dairy Cattle Waste Treatment and 
Management Research, 


W72-06501 5G 

Cattle Feedlot Pollution, 

W72-06502 5G 

Swine Waste Management, 

W72-06504 5G 

Water Pollution and the Farmer, 

W72-06507 5G 
RUNOFF COEFFICIENT 


Hydrologic and Energy Budgets of Stocked and 
Non-Stocked Douglas-Fir Sites as Calculated 
by Meteorological Methods, 

W72-06287 2D 


RUNOFF FORECASTING 
Simulation of Daily Snow Water Equivalent 
and Melt, 
W72-05909 =» 


Comparison of Runoff from a Catchment Snow 
Pillow and a Small Forrested Watershed, 
W72-05913 + es 


Prediction of Seasonal Snowmelt Runoff in the 
Okanagan Valley, 
W72-05918 2C 


RURAL AREAS 
Rural Water Act of 1965 (A Bill to Assist in the 
Development of Adequate Rural Water 
Systems). 
W72-06223 6E 


RURAL ELECTRIFICATION ACT OF 1936 
Rural Water Act of 1965 (A Bill to Assist in the 
Development of Adequate Rural Water 
Systems). 

W72-06223 6E 


RURAL ENVIRONMENTAL ASSISTANCE 
PROGRAM 
Recommendations of National Milk Producers 
Federation. 
W72-06517 5G 
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SUBJECT INDEX 


RURAL WATER ACT OF 1965 
Rural Water Act of 1965 (A Bill to Assist in the 
Development of Adequate Rural Water 
Systems). 
W72-06223 6E 


SACCHAROMYCES FRAGILIS 
A Study of Foam, 
W72-05882 5D 


SAFETY 
Basic Results of the Work on Development of 
the Radiation Safety System in the USSR, 
W72-06323 5C 


SALINE SOILS 
Leaching of a Surface Layer of Sodium 
Chloride into Tile Drains in a Sand-Tank 
Model, 
W72-05901 2G 


SALINE WATER-FRESHWATER INTERFACES 
Distribution of Salinity in an Estuary, 
W72-05888 2L 


Measurement of Density Currents in an Ideal- 
ized Model, 
W72-06173 2L 


The Electronic Recording of Plankton Organ- 
isms, 


W72-06437 2L 
SALINE WATER INTRUSION 

Saltwater Intrusion into Aquifers, 

W72-06001 4B 


Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 
W72-06005 5G 


Deterioration and Restoration of Coastal Wet- 
lands, 


W72-06161 2L 
SALINITY 

Distribution of Salinity in an Estuary, 

W72-05888 2L 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 
rezhimom rek v_ uslo viyakh izbytochnogo 
uvlazhneniya), 

W72-06149 2K 


Anomalies of Ca (2+) and SO4 (2-) in the Bar- 
dawil Lagoon, Northern Sinai, 
W72-06434 2K 


SALMON 
Effects of Elevated Temperature on Juvenile 
Coho Salmon and Benthic Invertebrates in 
Model Stream Communities, 
W72-06293 5C 


SALMONELLA 
Rapid Detection of Salmonella Microcolonies 
by Fluorescent Antibody, 
W72-05971 SA 


Malonate Dulcitol Lysine Iron Agar - A New 
Differential Medium for the Identification of 
Salmonella Subgenera I - III, 


W72-06265 sc 
SALT REJECTION 

The Effect of Compression on Membrane 

Permeability, 

W72-06524 3A 


Development of Reverse Osmosis Desalination 
Membranes, 
W72-06564 3A 


SALT RIVER (KENT) 
A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 
W72-06526 SA 


SALTS 
Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 
W72-06148 2K 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 
rezhimom rek v uslo viyakh izbytochnogo 
uviazhneniya), 

W72-06149 2K 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


SAMPLE PREPARATION 
Wet-Ashing Apparatus to Prepare Biological 
Materials for Atomic Absorption Spec- 
trophotometry, 
W72-06281 SA 


SAMPLING 
Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 
W72-05896 2G 


Section II. Water, Gross Radioactivity in Sur- 
face Waters of the United States, June 1971. 
W72-06322 5B 


Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 2 


Underwater Soil Sampling and Testing, 
W72-06484 8D 


A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 

W72-06526 SA 


Soil Preparation and Sampling Techniques for 
Studying Ion Movement, 
W72-06576 2G 


SAMPLING ERROR 
Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 
W72-05896 2G 


SAN ANTONIO RIVER BASIN (TEX) 
Methodology for Managing Resources, 
W72-05987 4A 


SAN FRANCISCO BAY CONSERVATION AND 
DEVELOPMENT COMMISSION 

The San Francisco Bay Experience, 

W72-05927 2. 


SAN JOAQUIN BASIN (CALIF) 
Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 
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SAND BARS 
Goodall V. Herbert and Son (Sand Company’s 
Liability for Dredging Sand Bar Below Low 
Water Mark). 
W72-06219 6E 


SAND DRYING BEDS 
A Study of the Dewatering of the Cincinnati 
Water Treatment Plant Sludge by Centrifuga- 
tion, 
W72-06459 5D 


SAND FILTRATION 
Schistosome Cercariae Removal by Sand Fil- 
tration, 
W72-06199 SF 


SAND WAVES 
Evolution of Sand Wave Spectra, 
W72-05885 2 


SAND WAVES FORMATION 
Evolution of Sand Wave Spectra, 
W72-05885 2 


SANDS 
Marine Sand and Gravel Mining Industry of the 
United Kingdom, 
W72-06426 4A 


The Nature of Contemporary Silts in British 
Estuaries, 
W72-06430 2L 


SANITARY ENGINEERING 
Water Movement in an Unsaturated Sanitary 


Landfill, 

W72-06103 5B 
Planning Underground Storage for Water Sup- 
plies, 

W72-06104 8A 


Quality Control in Distribution. 
W72-06112 5G 


Chlorination and Disinfection - The State of the 
Art, 
W72-06113 5F 


SANITARY PROTECTION 
Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


SASKATCHEWAN (CANADA) 
Application of Geophysical Logging to Ground- 
water Studies in Southeastern Saskatchewan, 
W72-06449 4B 


SATELLITES (ARTIFICIAL) 
Hurricane Hilda, 1964: 1. Genesis, as Revealed 
by Satellite Photographs, Conventional and 
Aircraft Data, 
W72-06438 2B 


Development of a_ Satellite Microwave 
Radiometer to Sense the Surface Temperature 
of the World Oceans, 


W72-06469 7B 
SATURATED VAPOR PRESSURES 

Theory of Liquids, 

W72-06368 1B 


SAYLORVILLE RESERVOIR (IOWA) 
Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 


W72-05886 5G 
SCALING 

Scale Control in Sea Water Evaporators, 

W72-06372 3A 


SUBJECT INDEX 


Scale Control for Saline Water Conversion 
Distillation Plants, 

W72-06375 3A 
An Investigation of the Solubility of Calcium 


Sulfate in Seawater Concentrates at Tempera- 
tures From Ambient to 65 Degrees C, 


" W72-06376 3A 
The Use of Polymers for Water Treatment, 
W72-06456 5D 

SCENERY 


National Scenic Rivers Act of 1968 (A Bill to 
Provide for a National Scenic Rivers System). 
W72-06073 6E 


SCENIC RIVERS 
National Scenic Rivers Act of 1968 (A Bill to 
Provide for a National Scenic Rivers System). 
W72-06073 6E 


Wild and Scenic Rivers Act (A Bill to Reserve 
Certain Public Lands for a National Wild and 
Scenic Rivers System, to Provide a Procedure 
for Adding Additional Public Lands and Other 
Lands to the System). 

W72-06074 6E 


SCHISTOSOMIASIS CERCARIAE 
Schistosome Cercariae Removal by Sand Fil- 
tration, 
W72-06199 SF 


SCIENTIFIC KNOWLEDGE 
Policy Sciences: Developments and Implica- 
tions, 
W72-05946 6B 


Economic and Social Strategies: Expansion of 
Scientific Knowledge, 
W72-05947 6B 


SCIENTIFIC PERSONNEL 
University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


SCOUR 
Soil--An Earth Resource, 
W72-05906 4D 


SEA WALLS 
Pressure of Waves Against Vertical Walls, 
W72-06151 8B 


SEA WATER 
Radiochemical Determination of Plutonium in 
Sea Water, Sediments and Marine Organisms, 
W72-05965 SA 


Marine Technician’s Handbook - Oxygen Anal- 
ysis. 
W72-06262 SA 


Scale Control in Sea Water Evaporators, 
W72-06372 3A 


Marine Sand and Gravel Mining Industry of the 
United Kingdom, 
W72-06426 4A 


SEA WATER CONVERSION 
Scale Control in Sea Water Evaporators, 
W72-06372 3A 


SEA WATER PUMPS 
Research on Pumping Unit Studies, Final 
Evaluation Report, 
W72-06379 3A 


SEDIMENTATION 


SECONDARY PRODUCTIVITY 


Ecological Investigations on the Plankton of 
the Riveris Reservoir (Okologische Unter- 
suchungen AM Plankton Der Riveristalsperre), 
W72-05968 SC 


SECONDARY REFRIGERANT 


Experimental Investigation of Direct Freeze 
Separation Process Using Refrigerant R-C318 
(Octafluorocyclobutane), 

W72-06365 3A 


SEDIMENT REDUCTION 


Sediment Yield Reductions on Watersheds 
Treated With Flood-Retarding Structures, 
W72-05979 4D 


SEDIMENT TRANSPORT 


Soil--An Earth Resource, 
W72-05906 4D 


Sediment Pollution in Coastal Waters, 
W72-06163 5B 


Natural Flushing Ability in Tidal Inlets, 
W72-06164 2L 


Tidal Motion in Bays, 
W72-06186 2L 


Cobalt and Tantalum Tracers Measured by Ac- 
tivation Analysis in Sediment Transport Stu- 
dies, 

W72-06275 2 


Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 A | 


A Basic Description of Sediment Transport on 
Beaches, 
W72-06482 2J 


SEDIMENT-WATER INTERFACES 


The Role of Sediments in Eutrophication -- A 
Preliminary Study, 
W72-06286 Se 


SEDIMENT YIELD 


Sediment Yield Reductions on Watersheds 
Treated With Flood-Retarding Structures, 
W72-05979 4D 


Hydrologic Effects of a Bushfire in a 
Catchment in South-eastern New South Wales, 
W72-05992 4C 


Sediment Yields From Central Colorado Snow 
Zone, 
W72-06408 2 


SEDIMENTARY STRUCTURES 


Evolution of Sand Wave Spectra, 


W72-05885 2 

Vertical Packing of Flat Stones, 

W72-05887 2L 
SEDIMENTATION 


Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 
W72-06005 5G 


Tube Clarification-Theory and Practice, 
W72-06040 5D 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 

W72-06150 2H 
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SEDIMENTATION 
Deterioration and Restoration of Coastal Wet- 
lands, 
W72-06161 2L 
Research for the Coastal Area of the Delta Re- 
gion of the Netherlands, 
W72-06162 2L 


Sediment Pollution in Coastal Waters, 
W72-06163 5B 


Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


Sierra Club V. Sanitary Water Board (Sanitary 
Board’s Power to Authorize Strip Mining). 
W72-06215 6E 


Marine Sand and Gravel Mining Industry of the 
United Kingdom, 


W72-06426 4A 
Sedimentation in the Kelantan Delta (Malay- 
sia), 

W72-06429 aL, 


Effect of Sulfate and Other Ions in Coagulation 
with Aluminum (111), 
W72-06534 5D 


Coagulation Testing: A Comparison of 
Techniques - Part I, 
W72-06539 SF 


SEDIMENTATION RATES 
The Suspension and Sinking of Phytoplankton 
in the Sea, 


W72-06313 5B 

Carbonate Production by Coral Reefs, 

W72-06483 2J 
SEDIMENTOLOGY 


Engineering Properties of Submarine Clays 
from the Pacific, 
W72-05890 2 


Some Seismic Measurements on the Virginia 
Coastal Plain-An Evaluation Study, 
W72-06561 aL 


SEDIMENTS 
Radiochemical Determination of Plutonium in 
Sea Water, Sediments and Marine Organisms, 
W72-05965 5A 


Moessbauer Effect Analysis of Fe-Mn Nodules 
from Various Pacific Ocean Locations, 
W72-06360 5B 


SEEPAGE 
Computerized Slope Stability, the Sliding Block 
Problem, by Carlos Mendez; Steady and 
Transient State Flow Conditions, by M. B. 
Roy, 
W72-05980 8D 


Stepped Weir on an Anisotropic Drained 
Stratum of Finite Depth, 
W72-06007 4A 


Water Movement in an Unsaturated Sanitary 
Landfill, 
W72-06103 5B 


Injury by Percolation or Seepage From Ponded 
Water. 
W72-06244 6E 


Steady Seepage Through Dams of Trapezoidal 


Cross Section, 
W72-06394 8D 
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Pumped Storage Reservoirs, 

W72-06399 4A 

Bergmekaniskt Diskussionsmote (Rock 

Mechanics Conference). 

W72-06567 8E 
SEICHES 

Computation of Storm Surge, 

W72-06174 2E 

Statistical Prediction of Hurricane Storm 

Surge, 

W72-06175 2E 

Analysis of Hurricane Tides at Padre Island, 

Texas, 

W72-06176 2E 

Tidal Waves in Schematic Estuaries, 

W72-06181 8B 
SEISMIC STUDIES 


Some Seismic Measurements on the Virginia 
Coastal Plain-An Evaluation Study, 
W72-06561 2L 


SEISMIC WAVES 
Bioenvironmental and _  Radiological-Safety 


Feasibility Studies; Atlantic-Pacific In- 
teroceanic Canal. 

W72-06320 5G 
SELENIUM 


Photometric Device for Determination of Trace 
Amounts of Selenium, 
W72-05966 SA 


SELF-SERVICE GROUPS 
The Self-Service Group in the Urban Econo- 


my, 
W72-05938 6B 


SEMIPERMEABLE MEMBRANES 
Development of Reverse Osmosis Desalination 
Membranes, 
W72-06564 3A 


SEPARATE TREATMENT 
Cooperative Treatment of Industrial Wastes, 
W72-06457 5D 


SEPARATION TECHNIQUES 
A Study of Foam, 
W72-05882 5D 


Substituted Diazenes: Effect on the Growth of 
Enterobacteria and Possible Use as Selective 
Agents for Isolation of Pseudomonads, 

W72-05970 5C 


Knowing the Real Cost of Activated Carbon 
for Taste and Odor Control, 
W72-06020 SF 


Water and Waste Water Filtration: Concepts 
and Applications, 


W72-06028 5D 
A Novel Approach to Bark Fines and Fibre 
Recovery, 

W72-06036 5D 
Reverse Osmosis Renovation of Primary 
Sewage. 

W72-06054 5D 


Methods in Microbiology-Volume 5B. 
W72-06124 SA 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 


General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 


W72-06373 3A 

Coupling Phenomena in Synthetic Membranes, 

W72-06563 3A 
SERIAL CORRELATION 

The Stochastic Approach to Watershed Model- 

ing, 

W72-06452 2A 
SETTLEMENT (STRUCTURAL) 

Performance of Deep Mat Foundation of 52- 

Story One Shell Plaza Building, 

W72-06392 8D 
SETTLING 


A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 
Techniques, 

W72-06455 5D 


SETTLING BASINS 
Methods of Removing Settleable Solids From 
Outdoor Beef Cattle Feedlot Runoff, 
W72-06548 5D 


SETTLING TUBES 
Comparison of Sieving and Settling Techniques 
for Size Analysis, Using a Benthos Rapid Sedi- 
ment Analyzer, 
W72-06013 2 


SETTLING VELOCITY 
Comparison of Sieving and Settling Techniques 
for Size Analysis, Using a Benthos Rapid Sedi- 
ment Analyzer, 
W72-06013 2 


Tube Clarification-Theory and Practice, 
W72-06040 5D 


SEWAGE 
Biopolymers of Activated Sludge. 
W72-06256 SA 


Measurement of Suspended Solids Concentra- 
tions in Sewage by Use of a Depolarization 
Method, 

W72-06277 5B 


SEWAGE ASSESSMENTS 
An Economic Analysis of Poultry Processing 
Wastewater in Delaware and Appropriate Mu- 
nicipal Sewer Taxation, 


W72-05926 5B 
SEWAGE BACTERIA 

Biopolymers of Activated Sludge. 

W72-06256 SA 
SEWAGE DISPOSAL 


Clean Waters Act of 1966 (A Bill to Amend the 
Federal Water Pollution Control Act in Order 
to Improve the Programs Under Such Act). 

W72-06091 6E 


Pollution of Oyster Beds. 
W72-06098 6E 


Liability of Private Persons or Corporations 
Draining into Sewer Maintained by Municipali- 
ty or Other Public Body for Damages to Ripari- 
an Owners or Others. 

W72-06245 6E 


SEWAGE DISTRICTS 
An Act Requiring that Instruments Containing 
Information About Certain Contracts of Sewer 
Improvement Districts be Recorded; Specifying 
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the Effect of Failure to Record; and for Other 


Purposes. 
W72-06086 6E 


SEWAGE EFFLUENT 
Effects of Irrigation of Municipal Sewage Ef- 
fluent on Spoil Banks, 
W72-06135 SE 


SEWAGE TREATMENT 
Pilot Plant Experiments on the Effects of Some 
Constituents of Industrial Wastewaters on 


Sewage Treatment, 

W72-06034 5D 

Reverse Osmosis Renovation of Primary 

Sewage. 

W72-06054 5D 

Phosphate Extraction Process, 

W72-06110 5D 

Biopolymers of Activated Sludge. 

W72-06256 5A 
SHAFT SPILLWAYS 

Combined-Function Hydraulic Structures With 

Shaft Spillways, 

W72-06401 8A 
SHEAR STRENGTH 

Computerized Slope Stability; The Sliding 

Block Problem, 

W72-05883 8D 


Methods of Performing and Interpreting in Situ 
Shear Tests, 
W72-06400 8D 


SHEAR TESTS 
Methods of Performing and Interpreting in Situ 
Shear Tests, 
W72-06400 8D 


SHEET EROSION 
Soil Erosion by Overland Flow and Raindrop 
Splash on Three Mountain Soils, 
W72-06406 2J 


Soil Stability on High-Elevation Rangeland in 
the Intermountain Area, 
W72-06407 2 


SHIPS 
A Bill to Unify and Consolidate the Rules for 
Navigation on the Waters of the United States. 


W72-06072 6E 

Resonance of Moored Objects in Wave Trains, 

W72-06159 8B 
SHORE MANAGEMENT 

Shore Management Guidelines. 

W72-06444 4A 
SHORE PROTECTION 

The Influence of Breaker Type on Riprap Sta- 

bility, 

W72-06155 8B 

Shore Management Guidelines. 

W72-06444 4A 
SHORT-CIRCUITING 


Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 
W72-06026 5G 


SILICA 
Dissolution of Opal in Water and Its Water 
Content, 
W72-05995 2K 


SUBJECT INDEX 


SILTS 
Sediment Pollution in Coastal Waters, 
W72-06163 SB 


SIMULATED RAINFALL 
Soil Erosion by Overland Flow and Raindrop 
Splash on Three Mountain Soils, 
W72-06406 2a 


SIMULATION ANALYSIS 
Simulation of Daily Snow Water Equivalent 
and Melt, 
W72-05909 2c 


Analysis of Hurricane Tides at Padre Island, 
Texas, 


W72-06176 2E 
Pollution Control: Why Not Cost Allocation, 
W72-06212 5G 
Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 

W72-06306 3F 


Flood Control Developed and Operated with 
Simulation, 


W72-06308 3D 
Delaware River Basin Modeling, 
W72-06310 2E 


SIOULE RIVER BASIN (FRANCE) 
Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’Analyse Des Chroniques 


D’Evenements MHydrologiques: Liaison en 

Chaine, Analyse Spectrale), 

W72-06474 2A 
SIROTHERM PROCESS 

Demineralization of Saline Water by Environ- 

mentally Modulated Adsorption, 

W72-06370 3A 
SITES 


A Generalized Investigation of the Potential 
Availability of Aggregate by Regional 
Geomorphic Units Within the Conterminous 48 
States, 


W72-06397 8E 
SKEWED DISTRIBUTION 

The Stochastic Approach to Watershed Model- 

ing, 

W72-06452 2A 
SKILLED CRAFTSMEN . 

Treatment Plant Equipment and Facilities 

Maintenance, 

W72-06042 5D 
SLIDING BLOCK MODEL 


Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


SLIDING WEDGE 
Computerized Slope Stability, the Sliding Block 
Problem, by Carlos Mendez; Steady and 
Transient State Flow Conditions, by M. B. 
Roy, 
W72-05980 8D 


SLIME 
Nitrification with the Submerged Filter, 
W72-06048 5D 


SLOPE GRADIENT 
Soil Stability on High-Elevation Rangeland in 
the Intermountain Area, 
W72-06407 2 


SNOW FENCES 
SLOPE STABILITY 
Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


Computer Assisted Slope Stability Analysis for 
Steady and Transient State Flow Conditions, 
W72-05884 8D 


Computerized Slope Stability, the Sliding Block 


Problem, by Carlos Mendez; Steady and 

Transient State Flow Conditions, by M. B. 

Roy, 

'W72-05980 8D 
SLUDGE 

Effects of Irrigation of Municipal Sewage Ef- 

fluent on Spoil Banks, 

W72-06135 SE 
SLUDGE DIGESTION 


Combined Tannery and Municipal Waste Treat- 
ment - Gloversville-Johnstown, New York, 
W72-06021 5D 


SLUDGE TREATMENT 
A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 
Techniques, 
W72-06455 5D 


A Study of the Dewatering of the Cincinnati 
Water Treatment Plant Sludge by Centrifuga- 
tion, 

W72-06459 5D 


SLURRY PITS 
Dangerous Gases in Agriculture. 
W72-06130 5G 


SMALL BUSINESS ADMINISTRATION 
Small Business Administration Programs to 
Provide Financial and Technical Assistance to 
Small Firms in Solving Problems Relative to 
Animal Waste Disposal, 


W72-06511 5G 
SMALL WATERSHEDS 

The Rational Method, 

W72-05996 4D 


A Water Yield Model for Small Watersheds, 
W72-06284 2A 


Effects of Grazing on the Hydrology and Biolo- 
gy of the Badger Wash Basin in Western 
Colorado, 1953-66, 

W72-06470 4C 


SNOW 
Proceedings of the Western Snow Conference, 
Thirty-ninth Annual Meeting. 
W72-05908 2C 


A Recording Gage for Blowing Snow, 
W72-06405 2C 


A Process-Oriented Classification for Snow on 
the Ground, 
W72-06411 2C 


SNOW COVER 
Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 
W72-05895 2C 


SNOW DRIFTING 
A Recording Gage for Blowing Snow, 
W72-06405 2C 


SNOW FENCES 
Snow Fences for Watershed Management, 
W72-06410 3B 
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SNOW MANAGEMENT 


SNOW MANAGEMENT 
A Model for Updating Streamflow Forecasts 
Based on Areal Snow Cover and a Precipitation 
Index, 
W72-05910 — 


Snow Fences for Watershed Management, 
W72-06410 3B 


SNOW PILLOWS 
Comparison of Runoff from a Catchment Snow 
Pillow and a Small Forrested Watershed, 
W72-05913 2C 


SNOW SQUALLS (GREAT LAKES) 
Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 
W72-06446 2C 


SNOW SURVEYS 
Variation of Snow Resources with Climate and 
Vegetation in Canada, 
W72-05911 2C 


Snow Frequency Analysis for Oregon and 
Utah, 
W72-05912 2C 


Radio-Telemetry Network Used by the U. S. 
Geological Survey for Reporting Hydrologic 
Data in Western Washington, 

W72-05915 6s 


Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 
W72-06446 2C 


SNOW TRANSPORT 
A Recording Gage for Blowing Snow, 


W72-06405 2C 
SNOWDRIFTS 

Snow Fences for Watershed Management, 

W72-06410 3B 
SNOWFALL 


Snow Frequency Analysis for Oregon and 
Utah, 
W72-05912 2C 


Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 
W72-06446 2C 


SNOWMELT 
Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 
W72-05895 ing 


Simulation of Daily Snow Water Equivalent 
and Melt, 
W72-05909 2C 


A Model for Updating Streamflow Forecasts 
Based on Areal Snow Cover and a Precipitation 
Index, 

W72-05910 2C 


Comparison of Runoff from a Catchment Snow 
Pillow and a Small Forrested Watershed, 
W72-05913 ac 


Mountain Precipitation and Hydrology from 
Snow Surveys, 
W72-05914 2C 


Prediction of Seasonal Snowmelt Runoff in the 


Okanagan Valley, 
W72-05918 2C 
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SNOWPACKS 
Simulation of Daily Snow Water Equivalent 
and Melt, 
W72-05909 2C 
Variation of Snow Resources with Climate and 
Vegetation in Canada, 
W72-05911 2C 


Comparison of Runoff from a Catchment Snow 
Pillow and a Small Forrested Watershed, 
W72-05913 2C 


Mountain Precipitation and Hydrology from 
Snow Surveys, 
W72-05914 2C 


Radio-Telemetry Network Used by the U. S. 
Geological Survey for Reporting Hydrologic 
Data in Western Washington, 


W72-05915 2C 

Development of the Fulcrum Weighing Device 

for Precipitation Gages, 

W72-05916 2C 

Field Performance of the Universal Surface 

Precipitation Gage, 

W72-05917 2C 

Snow Fences for Watershed Management, 

W72-06410 3B 
SOCIAL ASPECTS 


The Social Implications of Residential Environ- 
ments, 
W72-05930 6B 


Educational Aspects of Environmental Issues, 
W72-05937 6B 


Environment and Society in Transition. 
W72-05939 5G 


Production and Disposal of Wastes: Social 
Consequences--Policy Implications, 
W72-05942 5G 


Social Implications of the Computer, 
W72-05943 6B 


Economic and Social Strategies: Expansion of 
Scientific Knowledge, 


W72-05947 6B 
SOCIAL COSTS 

Pollution Control Through Social Cost Conver- 

sion, 

W72-06122 5G 
SOCIETAL PROBLEMS 

Social Implications of the Computer, 

W72-05943 6B 
SODIUM 


Extraction of Cations from Silicate Minerals 
During the Determination of Exchangeable Ca- 
tions in Soils, 


W72-06206 SA 

Sodium Imbalance in Drinking Water, 

W72-06530 5F 
SOIL ANALYSIS 


Extraction of Cations from Silicate Minerals 
During the Determination of Exchangeable Ca- 
tions in Soils, 

W72-06206 SA 
Influence of Soil Cover on Content of Organic 


and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 


haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 
W72-06555 2H 


SOIL BACTERIA 
Heat Resistance of Spores of Marine and Ter- 
restrial Strains of Clostridium Botulinum Type 


c , 
W72-05959 5C. 


SOIL CHEMISTRY 
Leaching of a Surface Layer of Sodium 
Chloride into Tile Drains in a Sand-Tank 
Model, 
W72-05901 2G 


Theoretical and Experimental Evaluation of 
Transfer of 2, 4-Dichloroph yacetic Acid in 
Porous Media, 

W72-06302 2K 





Distribution and Chemistry of Phosphorus in a 
Mexico Soil After 82 Years of Phosphorus Fer- 
tilization, 


W72-06451 5B 
SOIL COLUMN SECTIONING 

Soil Preparation and Sampling Techniques for 

Studying Ion Movement, 

W72-06576 2G 
SOIL CONSERVATION 


An Act Relating to Soil and Water Conserva- 
tion (Establishment of Watershed Districts). 


W72-06230 6E 
SOIL CONTAMINATION 

Pollution of Air, Soil, Freshwater and the Sea, 

W72-05935 5B 


Basic Results of the Work on Development of 
the Radiation Safety System in the USSR, 
W72-06323 5C 


SOIL EROSION 
Soil Erosion by Overland Flow and Raindrop 
Splash on Three Mountain Soils, 
W72-06406 2 


SOIL ICE 
Dual-Channel Airborne I-R Scanning for Detec- 
tion of Ice in Permafrost (Alaska-Preliminary 
Results), 
W72-06461 7B 


SOIL LIQUEFACTION 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 
W72-06398 8D 


SOIL MECHANICS 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 


W72-06398 8D 

Underwater Soil Sampling and Testing, 

W72-06484 8D 
SOIL MINERALS 


Extraction of Cations from Silicate Minerals 

During the Determination of Exchangeable Ca- 

tions in Soils, 

W72-06206 SA 
SOIL MOISTURE 

Diffusion of Zinc in Soil: I. The Influence of 


Soil Moisture, 
W72-05898 2G 
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Diffusion of Zinc in Soil: II. The Influence of 
Soil Bulk Density and Its Interaction with Soil 
Moisture, 

W72-05899 2G 


Influence of Soil Moisture Tension on Nitrate 
Accumulation in Soils, 
W72-06570 5B 


SOIL MOISTURE METERS 

Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 


W72-05896 2G 
SOIL MOISTURE SUCTION 

Influence of Soil Moisture Tension on Nitrate 

Accumulation in Soils, 

W72-06570 5B 
SOIL PRESSURE 


Laboratory Load Tests on Buried Flexible 
Pipe--Progress Report No. 3 Steel Pipe in High 
Density, Cohesive Soil, 

W72-06395 8D 


SOIL PROPERTIES 


Characterization of Soil Nonwettability and the 


Development of Criteria for the Most 
Economic Treatment of these Soils, 
W72-06050 2G 


Soil Stability on High-Elevation Rangeland in 
the Intermountain Area, 


W72-06407 2 

Some Strength Properties of Frozen Soil and 

Effect of Loading Rate, 

W72-06566 8D 
SOIL SEALANTS 

Pond Linings for Desalting Plant Effluents 

(Supplement), 

W72-05919 SE 
SOIL SPLASH 


Soil Erosion by Overland Flow and Raindrop 
Splash on Three Mountain Soils, 


W72-06406 2 
SOIL STRENGTH 

Some Strength Properties of Frozen Soil and 

Effect of Loading Rate, 

W72-06566 8D 
SOIL TEMPERATURE 

Some Strength Properties of Frozen Soil and 

Effect of Loading Rate, 

W72-06566 8D 
SOIL TESTS 


Apparatus and Tests for Determining Negative 
Pore Water Pressure Characteristics of Desic- 


cated Clays, 

W72-06472 8D 

Underwater Soil Sampling and Testing, 

W72-06484 8D 
SOIL WATER 


Apparatus and Tests for Determining Negative 
Pore Water Pressure Characteristics of Desic- 
cated Clays, 

W72-06472 8D 


Restoring Productivity on Pullman Silty Clay 
Loam Subsoil under Limited Moisture, 
W72-06575 3F 


SUBJECT INDEX 


SOIL WATER MOVEMENT 
Dynamic Simulation of Unsteady Flow of 
Water in Unsaturated Soils and Its Application 
to Subirrigation System Design, 
W72-05984 2G 


Distribution and Chemistry of Phosphorus in a 
Mexico Soil After 82 Years of Phosphorus Fer- 
tilization, 

W72-06451 5B 


SOIL-WATER-PLANT RELATIONSHIPS 
Restoring Productivity on Pullman Silty Clay 
Loam Subsoil under Limited Moisture, 
W72-06575 3F 


SOILS 
Contributions of Clay and Organic Matter to 
the Cation Exchange Capacity of Maryland 
Soils, 
W72-05897 2G 


The Movement of Radioactive Sodium and 
Ruthenium through a Simulated Aquifer, 


W72-06571 2F 
SOLAR COLLECTORS 

Solar Distillation Utilizing Multiple-Effect Hu- 

midification, 

W72-06377 3A 
SOLAR DISTILLATION 


Solar Distillation Utilizing Multiple-Effect Hu- 
midification, 


W72-06377 3A 
SOLAR PONDS 

Pond Linings for Desalting Plant Effluents 

(Supplement), 

W72-05919 SE 
SOLAR RADIATION 


Maximum Midsummer Surface Temperatures 
in Oregon’s Willamette Valley, 


W72-06301 2D 

Construction and Operation of a Compact Fine 

Wire Psychrometer, 

W72-06414 21 
SOLID WASTES 

An Investigation of the pH Characteristics of 

Compost, 

W72-06132 5D 
SOLVENT EXTRACTIONS 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


SOLVENT POWER 
Effect of pH and Ionic Strength on the Crystal- 
lization and Morphology of Polymer Mem- 
branes, 
W72-05921 3A 


SOLVENTS 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


SOURCES OF POLLUTION 
Modeling of Environmental Pathways and 
Radiation Doses from Nuclear Facilities, 
W72-06330 5B 


SOUTH CAROLINA 
Geologic Application to a Damsite in Laurens 
County, South Carolina, 
W72-05889 8E 


SPORES 


Intendant and Wardens of Town of Port Royal 
V. Charleston and W.C. Ry. (Title to Shells 
Deposited in Navigable Waters). 

W72-06240 6E 


Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolir na, 

W72-06290 6B 


SOVIET FAR EAST 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 


W72-06148 2K 
SPECTROMETERS 

Computer Techniques for Identifying Low 

Resolution Mass Spectra, 

W72-05975 2K 
SPECTROPHOTOMETRY 


Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


The Use of Atomic Absorption in Water Pollu- 
tion Control, 
W72-06039 SA 


Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 

W72-06266 SA 


Wet-Ashing Apparatus to Prepare Biological 


Materials for Atomic Absorption Spec- 
trophotometry, 
W72-06281 SA 
SPECTROSCOPY 


Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VII. Atomic Absorption Under 
Limited Field Viewing Conditions, 

W72-05964 SA 


Remote Sensing of Crop Water Deficits and Its 
Potential Applications - An Annotated Bibliog- 
raphy, 

W72-06440 7B 


Procedures for Trace Analysis of Dissolved In- 
organic and Organic Constituents in Water, 
W72-06525 2K 


SPILLWAYS 


Hydraulic Model Studies of Aeration Devices 
for Yellowtail Dam Spillway Tunnel, Pick-sloan 
Missouri Basin Program, Montana, 

W72-06385 8B 


Documentation of Operation, Damage, Repair, 
and Testing of Yellowtail Dam Spillway, 


W72-06388 8A 

Combined-Function Hydraulic Structures With 

Shaft Spillways, 

W72-06401 8A 
SPOIL BANKS 


Effects of Irrigation of Municipal Sewage Ef- 
fluent on Spoil Banks, 
W72-06135 SE 


SPORES 


Heat Resistance of Spores of Marine and Ter- 
restrial Strains of Clostridium Botulinum Type 


Cc ’ 
W72-05959 5C 
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SPRINGS 
SPRINGS siya v vode Otkaznenskogo vodokhranilishcha Tennessee Cent. Ry. V. Askew (Railroad's Lia- STRE 
Geochemical Studies on the Feshcha Springs, (1969 g.)), bility for Maintaining Inadequate Culvert). Rig 
—— — * W72-06150 2H W72-06218 6E Vol 
Trace-Element Balance in the Otkaznenskoye Effects of Partial Forest Cover Removal on ow 
Water Wells and Springs in the Western Part of Reservoir (Balans mikroelementov v Otkaznen- Storm Hydrographs, | 
the Upper Santa Margarita River Watershed, skom vodokhranilishche), W72-06296 4C STRE 
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E W72-06174 ‘ 
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oe er 1p STEADY-NONUNIFORM FLOWS a Prediction of Hurricane Storm wr 
One-Dimensional Dispersion in Steady-Nonu- nO 175 2F 
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W72-05880 2K ’ 
The Economics of Pollution, Trapping of Outfall Constituents Behind Sills, 
W72-05934 5G Geology of Larderello Region (Tuscany): Con- W72-06169 5G STRE 
tribution to the Study of the Geothermal Ten 
Environmental Improvement Commission Basins, . STRATIFIED FLOW Hea 
Revised Statutes of 1964: Title 38 (As W72-05881 2F Stability Conditions for Fingering Processes in W7. 
Amended). Porous Media, 
W72-05978 5G Geothermal Steam Act of 1965 (A Bill to W72-05994 2F Imp 
ae Authorize the Secretary of the Interior to Make Wat 
B.C. Uses Research, Legislation and Rewards Disposition of Geothermal Steam and As- STREAM CAPTURE W7. 
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a 3 21 Consequences of Stream Channelization), Ww7: 
Pollution Control: Why Not Cost Allocation, W72-06213 6E 
W72-06212 5G STRE} 
‘ EE __ STREAM GAGES Con 
Experimental Optimization of Step Aeration The M t of Tidal Water T: 7 Pres 
STATE LAWS : Waste Treatment Systems, Cc si _— e= ” ransport in Hun 
Improved Control of Animal Wastes, W72-06289 sD hannels, 
W72-06491 5G W72-06167 2L W772 
STOCHASTIC PROCESSES 
STATE LEGISLATION Irrigation Planning, 3. The Best Size of Irriga- Water Current Meter for Mean Flow Measure- STRIF 
Animal Waste Management. tion Area for a Reservoir, ments, Sier 
W72-06490 5G W72-06306 3F W72-06168 7B wT 
STATISTICAL METHODS The Stochastic Approach to Watershed Model- STREAM IMPROVEMENT 
Stability Conditions for Fingering Processes in ing, Statement of Nathaniel P. Reed (Environmental STRIP 
Porous Media, W72-06452 2A Consequences of Stream Channelization), Cart 
W72-05994 2F W72-06213 6E Oxy 
STORAGE DEPLETION W72 
STATISTICAL MODELS Use of Groundwater for Irrigation in 1970, STREAM PURIFICATION 
The Stochastic Approach to Watershed Model- Hamilton and York Counties, Nebraska, A Versatile Outdoor Channel for Water Pollu- STRO! 
ing, W72-05986 4B tion Investigations, Rad 
W72-06452 2A W72-06032 5B W72 
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STAVROPOL TERRITORY Mason V. City of Bluefield (Liability of City STREAM STABILIZATION STRUt 
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STREAMBEDS 
Right to Hasten the Flow and Increase the 
Volume of Water in a Stream by Alterations or 


Improvements in the Bed. 

W72-06247 6E 
STREAMFLOW 

Who Owns the Water in the Stream, 

W72-06239 6E 


Right to Hasten the Flow and Increase the 
Volume of Water in a Stream by Alterations or 
Improvements in the Bed. 

W72-06247 6E 


One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 


W72-06299 5B 
Delaware River Basin Modeling, 

W72-06310 2E 
Contour Trenching Effects on Streamflow 
From a Utah Watershed, 

W72-06412 4A 


Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’ Analyse Des Chroniques 
D’Evenements MHydrologiques: Liaison en 
Chaine, Analyse Spectrale), 

W72-06474 2A 


STREAMS 
Temperature Distribution Due to the Release of 
Heated Effluents into Channel Flow, 
W72-05985 5B 


Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


A Versatile Outdoor Channel for Water Pollu- 
tion Investigations, 
W72-06032 5B 


Laboratory Stream Research: Objectives, Pos- 
sibilities, and Constraints, 
W72-06340 5C 


Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 


STREPTOCOCCUS 
Comparison of Selective Media for Isolation of 
Presumptive Group D Streptococci From 
Human Feces, 
W72-05962 5C 


STRIP MINE WASTES 
Sierra Club V. Sanitary Water Board (Sanitary 
Board’s Power to Authorize Strip Mining). 
W72-06215 6E 


STRIPPING 
Carbon Dioxide Stripping From Commercial 
Oxygen Activated Sludge, 
W72-06043 5D 


STRONTIUM 
Radioactivity Survey Data in Japan. 
W72-06326 5B 


STRUCTURAL BEHAVIOR 
Performance of Deep Mat Foundation of 52- 
Story One Shell Plaza Building, 
W72-06392 8D 


SUBJECT INDEX 


SUBMARINE CABLES 
The Long Island Sound Submarine Cable Inter- 
connection, 
W72-06393 8C 


SUBMARINE CANYONS 
Sediments and Growth Pattern of Navy Deep- 
Sea Fan, San Clemente Basin, California Bor- 


derland, 
W72-06450 2 


SUBSIDENCE 
Land Subsidence in the Western States Due to 
Groundwater Overdraft, 
W72-06003 2F 


SUBSURFACE DRAINS 
Construction of Pipe Drains on the Columbia 
Basin Project, 
W72-06573 8A 


SUBSURFACE INVESTIGATIONS 
Application of Borehole Geophysics to the In- 
vestigation and Development of Groundwater 
Resources, 
W72-06000 4B 


Application of Geophysical Logging to Ground- 
water Studies in Southeastern Saskatchewan, 
W72-06449 4B 


Underwater Soil Sampling and Testing, 
W72-06484 8D 


SUCCESSIVE USE 
Metropolitan Successive Use of Water, 
W72-06118 5D 


SUGAR BEETS 
State-of-Art, Sugarbeet Processing Waste 
Treatment. 
W72-06055 5D 


SUGARS 
Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 
Vitamin B12, 
W72-06027 5D 


SULFATES 
Anomalies of Ca (2+) and SO4 (2-) in the Bar- 
dawil Lagoon, Northern Sinai, 
W72-06434 2K 


SULFITE LIQUORS 
Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 
Vitamin B12, 
W72-06027 SD 


SULFONATES 
Separation and Quantitation of Alkene and 
Hydroxy Alkane Sulfonates by Thin Layer 
Chromatography, 
W72-06255 SA 


SULFUR COMPOUNDS 
Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 
W72-06554 2K 


SUPPLY 
A Generalized Investigation of the Potential 
Availability of Aggregate by Regional 
Geomorphic Units Within the Conterminous 48 
States, 


W72-06397 8E 
SURF 

Vertical Packing of Flat Stones, 

W72-05887 2L 


SURFACE WATERS 


Pressure of Waves Against Vertical Walls, 
W72-06151 8B 


Plunging Wave Pressures on a Semi-Cylindrical 
Tube, 
W72-06152 8B 


The Influence of Breaker Type on Riprap Sta- 
bility, 


W72-06155 8B 

Honolulu Reef Runway Dike, 

W72-06157 8B 
SURFACE DRAINAGE 

Minton V. Steakley (Interference With 

Drainage Easement). 

W72-06243 6E 


SURFACE-GROUNDWATER RELATIONSHIPS 
Water-Resources Appraisal of the Granite 
Springs Valley Area, Pershing, Churchill, and 
Lyons Counties, Nevada, 

W72-05892 4B 


Combined Surface Water-Groundwater Analy- 
sis of Hydrological Systems with the Aid of the 
Hybrid Computer, 

W72-06006 4B 


SURFACE TEMPERATURE 
Maximum Midsummer Surface Temperatures 
in Oregon’s Willamette Valley, 
W72-06301 2D 


SURFACE WATER 
Deuterium Content of Canadian Waters--II, 
W72-06465 2K 


SURFACE WATERS 
A Study of Foam, 
W72-05882 5D 


Raw-Water Quality, 
W72-05905 5G 


Convective Heat and Mass Transfer From 
Water Surfaces, 


W72-05982 2E 
Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 

W72-06012 SA 
River Corp. V. Redpath (impoundment of Sur- 
face Waters Over Mining Operation). 
W72-06067 6E 
Microscopic Water Quality and Filtration Effi- 
ciency, 

W72-06191 SF 


Evaluation of Tritium in Ground and Surface 
Waters of the Western United States, April 
1968-December 1969, 

W72-06331 5B 


Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 


The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 


W72-06476 7B 
Retardation of Water Drop Evaporation with 
Monomolecular Surface Films, 

W72-06480 2D 


Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 
in Monterey Bay, 

W72-06487 2L 
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SURFACE WATERS 
Biological Problems Encountered in Water 
Supplies, 
W72-06536 5F 
SURGES 
Computation of Storm Surge, 
W72-06174 2E 
Statistical Prediction of Hurricane Storm 
Surge, 
W72-06175 2E 


Analysis of Hurricane Tides at Padre Island, 
Texas, 


W72-06176 2E 

Turbulence in Hurricane-Generated Coastal 

Currents, 

W72-06177 2E 

Resonance in Harbors of Arbitrary Shape, 

W72-06183 8B 

Spectral Response of Harbor Resonator Con- 

figurations, 

W72-06184 8B 
SURVEYS 


Geologic Application to a Damsite in Laurens 
County, South Carolina, 


W72-05889 8E 
Geodesy, Mapping, Oceanography. 

W72-05997 7C 
Effect of Long Period Waves on Hydrographic 
Surveys, 

W72-06187 2E 


Evaluation of Tritium in Ground and Surface 
Waters of the Western United States, April 
1968-December 1969, 

W72-06331 5B 


Survey of Community Water Supply Systems, 
W72-06544 5F 


SUSPENDED LOAD 


Suspended Load Calculations in a Tidal Estua- 


ry, 
W72-06170 aL 


Particle Velocity Measurements With a Laser 
Device, 
W72-06171 7B 


Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


Partition Coefficients for Fe, Mn, Pb, Ni, Zn, 
Cu Between River Water and Suspended Load, 
and Mineralogical Composition of Suspended 
Load of Selected Kansas River Systems, 

W72-06285 2K 


The Nature of Contemporary Silts in British 
Estuaries, 
W72-06430 2L 


SUSPENDED SOLIDS 


Effluent Treatment Removes BOD At Building 
Products of Canada Ltd., Edmonton, 
W72-06023 5D 


Air and Water Pollution in Sweden: The 
Problem, The Efforts, and The Progress, 
W72-06025 5G 


Pollution Abatement: No Overnight Solutions 


in Eastern Canada, 
W72-06035 5G 
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SUBJECT INDEX 


A Novel Approach to Bark Fines and Fibre 


Recovery, 

W72-06036 5D 

Ocean Discharge of Non-Toxic Food 

Processing Solids Residuals. 

W72-06044 5B 

Nitrification with the Submerged Filter, 

W72-06048 5D 

The Mechanism of Activated Sludge Phosphate 

Release and Methods of Control, 

W72-06049 5D 
SVERDLOVSK OBLAST 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


SWEDEN 
Air and Water Pollution in Sweden: The 
Problem, The Efforts, and The Progress, 


W72-06025 5G 
SYNERGISTIC TOXICITY 

Toxic Effects of Trace Organics on Fish, 

W72-06535 5C 
SYNTHESIS 

Mercury Inhibition on Lipid Biosynthesis in 

Freshwater Algae, 

W72-06037 5C 
SYNTHETIC DATA 

The Stochastic Approach to Watershed Model- 

ing, 

W72-06452 2A 
SYNTHETICS 


Economic Growth and Ecology--A Biologist’s 
View, 


W72-06117 5G 
SYSTEMS ANALYSIS 

Treatise on Urban Water Systems. 

W72-06102 6B 


A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 

W72-06137 5G 


Bayesian Decision Theory Applied to Design in 
Hydrology, 
W72-06307 6A 


TAIPEI (TAIWAN) 
Wastewater System for Taipei, Taiwan, 
W72-06047 5D 


TAMPA BAY (FLA) 
Hydrographic Observations in Tampa Bay and 
the Adjacent Gulf of Mexico--1968, 
W72-06486 2L 


TANNERY-SEWAGE WASTES 
Combined Tannery and Municipal Waste Treat- 
ment - Gloversville-Johnstown, New York, 
W72-06021 5D 


TANTALUM 
Cobalt and Tantalum Tracers Measured by Ac- 
tivation Analysis in Sediment Transport Stu- 
dies, 
W72-06275 2 


TASTE 
Knowing the Real Cost of Activated Carbon 
for Taste and Odor Control, 
W72-06020 5F 


Gamma-Ray Treatment of Tastes and Odors, 


W72-06197 SF 

Research on Tastes and Odors. 

W72-06528 SF 
TAXES 


Pollution Control: Problems and Solutions, 
W72-06082 6E 


Cost Depletion Allowances for Irrigation 
Water, 


W72-06114 6C 
TECHNOLOGY 

Pollution Control and Abatement Within the 

Planning Process, 

W72-05931 5G 

Our Nation’s Water: Its Pollution Control and 

Management, 

W72-05933 5G 


Policy Sciences: Developments and Implica- 
tions, 


W72-05946 6B 
Economic and Social Strategies: Expansion of 
Scientific Knowledge, 

W72-05947 
Peaceful Nuclear Explosions, 

W72-06351 8H 


Communication is the Key to Successful Ac- 
tion, 
W72-06515 5G 


TECTONICS 


Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v_ svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby , yug provintsii Pinar- 
del’-Rio)), 

W72-06144 2F 


TELEMETRY 


Radio-Telemetry Network Used by the U. S. 
Geological Survey for Reporting Hydrologic 
Data in Western Washington, 

W72-05915 2C 


TENNESSEE 


Tennessee Cent. Ry. V. Askew (Railroad’s Lia- 
bility for Maintaining Inadequate Culvert). 
W72-06218 6E 


Goodall V. Herbert and Son (Sand Company’s 
Liability for Dredging Sand Bar Below Low 
Water Mark). 

W72-06219 6E 


TERRAIN ANALYSIS 


Geologic Application to a Damsite in Laurens 
County, South Carolina, 
W72-05889 8E 


TEST PROCEDURES 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


TESTING 


A Study of the Condition of Piezometers in the 
1949 Installation at Reid-Bedford, Louisiana, 
W72-06441 
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TEXAS 
Groundwater Recharge, 
W72-06002 4B 


Brazos Island Harbor, Texas, Navigation (En- 
vironmental Impact Statement). 
W72-06068 6E 


Analysis of Hurricane Tides at Padre Island, 
Texas, 
W72-06176 2E 


Properties and Stability of a Texas Barrier 
Beach Inlet, 
W72-06432 2L 


THAWING 
Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 


W72-05895 2C 
THERMAL POLLUTION 

Nuclear Power and Environmental Pollution, 

W72-06316 5B 
THERMAL WATER 


Contribution to the Knowledge of the Geother- 
mal Field of Larderello (Tuscany-Italy). Re- 
marks on the Carboli Area, 

W72-05879 2F 


Temperature Distribution Due to the Release of 
Heated Effluents into Channel Flow, 
W72-05985 5B 


Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 


THERMALLY MODULATED ION 

ADSORPTION 
Demineralization of Saline Water by Environ- 
mentally Modulated Adsorption, 
W72-06370 3A 


THERMOCLINE 
A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 
W72-06137 5G 


THERMOELECTRIC SENSORS 
Construction and Operation of a Compact Fine 
Wire Psychrometer, 
W72-06414 21 


THIN FILMS 
Experimental and Analytical studies of Heat 
Transfer in a Falling Film System, 
W72-06381 3A 


THIOCARBAMATE PESTICIDES 
Structure of Ethylene Thiuram Monosulfide, 
W72-06269 SA 


THIRD PARTY EFFECTS 
An Act Requiring that Instruments Containing 
Information About Certain Contracts of Sewer 
Improvement Districts be Recorded; Specifying 
the Effect of Failure to Record; and for Other 


W72-06086 6E 


Liability of Private Persons or Corporations 
Draining into Sewer Maintained by Municipali- 
ty or Other Public Body for Damages to Ripari- 
an Owners or Others. 

W72-06245 6E 


SUBJECT INDEX 


THROUGHFALL 
Rainfall Interception in a Dense Utah Aspen 
Clone, 


W72-06413 21 
TIDAL EFFECTS 

Beach Cusps of Monterey Bay, California, 

W72-06485 2L 
TIDAL’WATERS 


Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 


W72-05978 5G 
TIDES 

Natural Flushing Ability in Tidal Inlets, 

W72-06164 2L 


Tidal Waves in Schematic Estuaries, 
W72-06181 8B 


Deformation of Rotational Tidal Currents in 
Shallow Coastal Water, 
W72-06182 2L 


Tidal Motion in Bays, 
W72-06186 2L 


TILES 
Parallel Drains from the Laplace Standpoint, 
W72-06008 4A 


TIME OF TRAVEL 
Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 


W72-06026 5G 
TIMETABLE PROJECT 

The Timetable Project, 

W72-05948 6B 
TOLERANCE 


The Toxicity of Cadmium to Anaerobic 
Digestion: Its Modification by Inorganic 
Anions, 

W72-06029 5D 


TOPOGRAPHY 

Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v_ svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby , yug provintsii Pinar- 
del’-Rio)), 

W72-06144 2F 


The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 

W72-06476 7B 


TOTAL ORGANIC CARBON 
The Relation of Kraft Pulp Mill Operating and 
Process Parameters to Pollution Characteristics 
of the Mill Effluents, 
W72-06024 5G 


Effluent Variables of Bleached Kraft Pulp 
Mills, 
W72-06031 5G 


TOXICITY 
The Toxicity of Cadmium to Anaerobic 


Digestion: Its Modification by Inorganic 
Anions, 
W72-06029 5D 


Toxic Effects of Trace Organics on Fish, 
W72-06535 sc 


TRACERS 
TOXINS 
Manual of Analytical Toxicology. 
W72-06125 SA 
TRACE ANALYSIS 


Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 

W72-06362 5A 


TRACE ELEMENTS 


Diffusion of Zinc in Soil: I. The Influence of 
Soil Moisture, 
W72-05898 2G 


Diffusion of Zinc in Soil: I. The Influence of 
Soil Bulk Density and Its Interaction with Soil 
Moisture, 

W72-05899 2G 


pH-Controlled Differential Voltammetry of 
Certain Trace Transition Elements in Natural 
Waters, 

W72-05904 SA 


Photometric Device for Determination of Trace 
Amounts of Selenium, 
W72-05966 SA 


Simplified Wet Ash Procedure for Total 
Phosphorus Analysis of Organophosphonates 
in Biological Samples, 

W72-05974 5A 


Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


Environmental Air Analysis for Ultratrace 
Concentrations of Beryllium by Gas Chro- 
matography, 


W72-06258 SA 
Proton Activation Analysis for Trace Elements, 
W72-06276 SA 
Wet-Ashing Apparatus to Prepare Biological 
Materials for Atomic Absorption Spec- 
trophotometry, 

W72-06281 SA 


Partition Coefficients for Fe, Mn, Pb, Ni, Zn, 
Cu Between River Water and Suspended Load, 
and Mineralogical Composition of Suspended 
Load of Selected Kansas River Systems, 

W72-06285 2K 


Toxic Effects of Trace Organics on Fish, 
W72-06535 sx 


Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
dannykh po _ soderzhaniyu  nekotorykh 
mikroelementov v ozernykh vodakh v pois- 
kovykh tselyakh (na p rimere yugovostochnogo 
Zabaykal’ya)), 

W72-06551 2H 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


TRACERS 


Applications of Fluorescent Tracer Techniques 
in Pollution Control Studies, 
W72-06026 5G 
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TRACERS 


Cobalt and Tantalum Tracers Measured by Ac- 
tivation Analysis in Sediment Transport Stu- 
dies, 

W72-06275 2 


Compartment Models and Reservoir Theory, 
W72-06341 5B 


TRADE ASSOCIATIONS 


Water Pollution Control Legislation--1971--Part 
3. 
W72-06209 5G 


TRAINING 


Educational Aspects of Environmental Issues, 
W72-05937 6B 


TRANSBAIKAL 


Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
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native Policies for Long Run Water Allocation, 
W72-06297 6B 


WATER ANALYSIS 


pH-Controlled Differential Voltammetry of 
Certain Trace Transition Elements in Natural 
Waters, 

W72-05904 SA 


Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


Instrumental Analysis for Water Pollution Con- 
trol. 
W72-06126 5A 


Distribution of Fluorine in Waters of Steppe 


Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti ras- 
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WATER ANALYSIS 


predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostavy atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Total Organic Carbon in Atmospheric 
Precipitations (Valovoy organicheskiy uglerod 
v atmosfernykh vodakh), 

W72-06147 SA 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 

W72-06148 2K 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 


(1969 g.)), 

W72-06150 2H 
Marine Technician’s Handbook - Oxygen Anal- 
ysis. 

W72-06262 SA 


Proton Activation Analysis for Trace Elements, 
W72-06276 SA 


Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 

W72-06362 SA 


Methods for the Determination of Trace Or- 
ganic Materials in Water, 
W72-06369 3A 


Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
dannykh po soderzhaniyu nekotorykh 
mikroelementov v ozernykh vodakh v pois- 
kovykh tselyakh (na p rimere yugovostochnogo 
Zabaykal’ya)), 

W72-06551 2H 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 

W72-06553 2K 


Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


Some Aspects of the Present Status of Analysis 
of Organic Matter in Natural Waters (Nekoto- 
ryye aspekty sovremennogo izucheniya or- 
ganicheskogo veshchestva prirodnykh vod), 

W72-06556 SA 


SU-60 


SUBJECT INDEX 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
‘Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.)) . 

W72-06560 2K 





WATER BALANCE 


Combined Surface Water-Groundwater Analy- 
sis of Hydrological Systems with the Aid of the 


Hybrid Computer, 

W72-06006 4B 
Deterministic Approach to Watershed Model- 
ing, 

W72-06442 2A 


Combined Ice and Water Balances of Gulkana 
and Wolverine Glaciers, Alaska, and South 
Cascade Glacier, Washington, 1965 and 1966 
Hydrologic Years, 

W72-06466 2c 


WATER-BASED RECREATION 


Factors Affecting Visitation to Lake Martin 
Outdoor Recreation Sites, 
W72-06577 6B 


WATER CHEMISTRY 


Geochemical Studies on the Feshcha Springs, 
Dead Sea Basin, 
W72-05993 2K 


Dissolution of Opal in Water and Its Water 
Content, 
W72-05995 2K 


Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti _ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 

W72-06143 5B 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Total Organic Carbon in Atmospheric 
Precipitations (Valovoy organicheskiy uglerod 
v atmosfernykh vodakh), 

W72-06147 SA 


Components of Discharge of Dissolved Ions 
from the USSR (O sostavlyayushchikh ionnogo 
stoka s territorii SSSR), 

W72-06148 2K 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 
rezhimom rek v_ uslo viyakh izbytochnogo 
uvlazhneniya), 

W72-06149 2K 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 

W72-06150 2H 


Interaction between Fatty Acids and Calcite in 
Seawater, 
W72-06433 2K 


Anomalies of Ca (2+) and SO4 (2-) in the-Bar- 
dawil Lagoon, Northern Sinai, 
W72-06434 2K 


Migration of Major Constituents from Lake 
Sediments into Lake Water and its Bearing on 
Lake Water Composition, 

W72-06435 a 


Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
dannykh po soderzhaniyu nekotorykh 
mikroelementov v ozernykh vodakh v pois- 
kovykh tselyakh (na p rimere yugovostochnogo 
Zabaykal’ya)), 

W72-06551 2H 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 

W72-06553 2K 





Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


Some Aspects of the Present Status of Analysis 
of Organic Matter in Natural Waters (Nekoto- 
ryye aspekty sovremennogo izucheniya or- 
ganicheskogo veshchestva prirodnykh vod), 

W72-06556 SA 


Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 

W72-06557 2K 


Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 


aminokislotami, vstrechayushchimisya —v 
prirodnykh vodakh), 
W72-06558 SA 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 

W72-06559 SA 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
*Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.)) . 

W72-06560 2K 


WATER CIRCULATION 
Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 
in Monterey Bay, 


W72-06487 2L 
WATER CONSERVATION 

Governmental Responsibilities in Ground- 

Water Management. 

W72-06099 4B 
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An Act Relating to Soil and Water Conserva- 
tion (Establishment of Watershed Districts). 
W72-06230 6E 


Proceedings - Workshop on Poultry Processing 
Plant Water Utilization and Waste Control, 
W72-06288 5D 


Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


WATER DEMAND 
Irrigation Planning, 3. The Best Size of Irriga- 
tion Area for a Reservoir, 
W72-06306 3F 


Forecasting Water Demands, 
W72-06489 6D 


WATER DISTRIBUTION (APPLIED) 
Irrigating with Cut-Back Furrow Streams, 
W72-06574 3F 


WATER DISTRICTS 
Flood Control (Creation and Financing of 
Flood Control Districts). 
W72-06234 6E 


WATER EQUIVALENT 
Field Performance of the Universal Surface 
Precipitation Gage, 


W72-05917 2C 
WATER FLUX 
’ The Effect of Compression on Membrane 
Permeability, 
W72-06524 3A 


Development of Reverse Osmosis Desalination 
Membranes, 


W72-06564 3A 
WATER LAW 

Authorization of Federal Water Projects, 

W72-06111 6B 


Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


WATER-LEVEL FLUCATIONS 
Use of Groundwater for Irrigation in 1970, 
Hamilton and York Counties, Nebraska, 
W72-05986 4B 


WATER LEVEL FLUCTUATIONS 
Resonance in Harbors of Arbitrary Shape, 
W72-06183 


Spectral Response of Harbor Resonator Con- 
figurations, 
W72-06184 8B 


Tidal Motion in Bays, 
W72-06186 2L 


WATER LEVELS 
Great Lakes Water Levels--1960-1970. 
W72-06428 7 


WATER LOSS 
Suppression of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 


WATER MANAGEMENT 
System Optimization and the Role of Govern- 
ment in Managing Water Quality and Quantity, 
W72-06436 5G 


WATER MANAGEMENT (APPLIED) 
Water Problems and Developments of the Past, 
W72-06004 4A 


SUBJECT INDEX 


Treatise on Urban Water Systems. 
W72-06102 6B 


Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 


South Carolina, 

W72-06290 6B 
WATER POLLUTION 

Pollution of Air, Soil, Freshwater and the Sea, 

W72-05935 5B 

On Nutritional Pollution, 

W72-05936 5C 

Mercury: Its Occurrence and Effects in the 

Ecosystem, 

W72-05952 5B 


Water Quality and Trophic Condition of Lake 
Superior (Wisconsin Waters), 
W72-05969 5C 


Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


Nuclear Power and Environmental Pollution, 
W72-06316 5B 


Studies on the Radioactive Contamination of 
the Sea, 
W72-06319 5B 


Basic Results of the Work on Development of 
the Radiation Safety System in the USSR, 
W72-06323 5C 


Radioactive Waste Management in Relation to 
the Environment, 
W72-06325 5B 


Modeling of Environmental Pathways and 
Radiation Doses from Nuclear Facilities, 
W72-06330 5B 


Principles and Practices in the Disposal of 
Radioactive Wastes to Fresh Waters, 
W72-06335 5B 


Ultimate Storage of Radioactive Wastes, 
W72-06337 SE 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 

W72-06338 SC 


WATER POLLUTION CONTROL 
Raw-Water Quality, 


W72-05905 5G 
Our Nation’s Water: Its Pollution Control and 
Management, 

W72-05933 5G 


The Economics of Pollution, 
W72-05934 5G 


Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


Protection of the Rhine River Against Pollu- 
tion, 
W72-05989 5G 


Quality Status of Southern Lake Michigan, 
W72-05990 5G 


Pollution Abatement: No Overnight Solutions 
in Eastern Canada, 
W72-06035 5G 


WATER POLLUTION CONTROL ACT 


B.C. Uses Research, Legislation and Rewards 
to Curb Pollution. 


W72-06038 5G 
Phosphate Control Legislation, 
W72-06062 6E 


A Comprehensive Water Quality Program for 
the Seventies, 


W72-06063 6E 
Inventory of Florida Environmental Law, 
W72-06065 5G 
Pollution Control: Problems and Solutions, 
W72-06082 6E 
Wetlands Legislation, 

W72-06083 6E 


National Lakes Preservation Act of 1967 (A 
Bill to Preserve, Protect, Develop, Restore, 
and Make Accessible the Lake Areas of the 
Nation by Establishing a National Lake Areas 
System and Authorizing Programs of Lake and 
Lake Areas Research, and for Other Purposes). 
W72-06090 6E 


Clean Waters Act of 1966 (A Bill to Amend the 
Federal Water Pollution Control Act in Order 
to Improve the Programs Under Such Act). 

W72-06091 6E 


Oil Booms in Tidal Currents, 
W72-06160 5G 


Water Pollution Control Legislation--1971--Part 
a 
W72-06208 5G 


Water Pollution Control Legislation--1971--Part 
« 
W72-06209 5G 


Pollution Control: Why Not Cost Allocation, 
W72-06212 5G 


Waterlaw in Arkansas, 
W72-06214 6E 


A Bill to Preserve Human Health and Welfare: 
The Marine Protection Act of 1971, 
W72-06216 6E 


Marine Protection, Research, and Sanctuaries 
Act of 1971, 
W72-06217 6E 


Water Resources Law and Policy in the Soviet 
Union. 
W72-06295 6E 


Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 


W72-06471 5B 
State of Oklahoma Activities in Animal Waste 
Management, 

W72-06497 5G 


WATER POLLUTION CONTROL ACT 
Clean Waters Act of 1966 (A Bill to Amend the 
Federal Water Pollution Control Act in Order 
to Improve the Programs Under Such Act). 
W72-06091 6E 


Water Pollution Control Legislation--1971--Part 
2. 
W72-06208 5G 


Water Pollution Control Legislation--1971--Part 


Se 
W72-06209 5G 
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WATER POLLUTION EFFECTS 


WATER POLLUTION EFFECTS 

May Acts of Independent Tort-Fi s, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06080 6E 





Subterranean and Percolating Waters; Springs; 
Wells. 
W72-06211 6E 


Environmental Impact Statements--Availability 
of EPA Comments, 
W72-06249 6E 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 

W72-06338 sc 


Laboratory Stream Research: Objectives, Pos- 
sibilities, and Constraints, 


W72-06340 5C 
Biochemical Indicators of Environmental Pollu- 
tion, 

W72-06361 5C 


Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 
W72-06471 5B 


Environmental Disturbances of Concern to 
Marine Mining Research, A Selected An- 
notated Bibliography. 

W72-06473 SC 


WATER POLLUTION SOURCES 


An Economic Analysis of Poultry Processing 
Wastewater in Delaware and Appropriate Mu- 
nicipal Sewer Taxation, 

W72-05926 5B 


Effects of Multiple Use on Water Quality of 
High-Mountain Watersheds: Bacteriological In- 
vestigations of Mountain Streams, 

W72-05958 --_ 9 


Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


Protection of the Rhine River Against Pollu- 
tion, 
W72-05989 5G 


Quaiity Status of Southern Lake Michigan, 
W72-05990 5G 


Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 
W72-06012 SA 


Nitrate in Ground Water of the Fresno- 
CLOVIS Metropolitan Area, California, 
W72-06015 5B 


Pollution Pays, 
W72-06060 6E 


Liability for Damages Incident to the Moving 
of Soil by Hydraulic Methods or Sluicing. 
W72-06076 6E 


May Acts of Independent Tort-Feasors, Each 
of which Alone Causes or Tends to Produce 
Some Damage, be Combined to Create a Joint 
Liability: (C) Waters. 

W72-06079 6E 


Sediment Pollution in Coastal Waters, 
W72-06163 5B 


SU-62 


SUBJECT INDEX 


Liability of Private Persons or Corporations 
Draining into Sewer Maintained by Municipali- 
ty or Other Public Body for Damages to Ripari- 
an Owners or Others. 


W72-06245 6E 
Studies on the Radioactive Contamination of 
the Sea, 

W72-06319 5B 


Radioactive Waste Management in Relation to 
the Environment, 
W72-06325 5B 


Studies on the Protection of Ocean and At- 
mosphere from Contamination by Radioactive 
Waste Disposal, 

W72-06334 SE 


Ultimate Storage of Radioactive Wastes, 
W72-06337 5E 


Distribution and Chemistry of Phosphorus in a 
Mexico Soil After 82 Years of Phosphorus Fer- 
tilization, 

W72-06451 5B 


Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 
W72-06471 5B 


An Investigation of Oil Fluorescence as a 
Technique for the Remote Sensing of Oil Spills, 
W72-06479 7B 


Animal Waste Management. 
W72-06490 5G 


WATER POLLUTION TREATMENT 


Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


Protection of the Rhine River Against Pollu- 
tion, 


W72-05989 5G 

Quality Status of Southern Lake Michigan, 

W72-05990 5G 

Oil Booms in Tidal Currents, 

W72-06160 5G 
WATER PROPERTIES 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


WATER PURIFICATION 


Formal Discussion of, ‘The Reclamation of 
Sewage Effluent for Domestic Use, 
W72-06017 5D 


Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 


W72-06018 5D 
WATER QUALITY 

A Study of Foam, 

W72-05882 5D 


Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 
W72-05886 5G 


Raw-Water Quality, 
W72-05905 5G 


Our Nation’s Water: Its Pollution Control and 


Management, 
W72-05933 5G 


Effects of Multiple Use on Water Quality of 
High-Mountain Watersheds: Bacteriological In- 
vestigations of Mountain Streams, 


W72-05958 SC 
Water Quality and Trophic Condition of Lake 
Superior (Wisconsin Waters), 

W72-05969 5C 


Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 
Emphasis on the Zooplankton, 

W72-05972 5B 


Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 


W72-05978 5G 
Quality Control in Distribution. 
W72-06112 5G 


Application of Bacteriological Data in Potable 
Water Surveillance, 


W72-06189 SA 
Microscopic Water Quality and Filtration Effi- 
ciency, 

W72-06191 SF 
Bacteriological Quality vs Residual Chlorine, 
W72-06193 SF 
Experience With Higher Filtration Rates, 
W72-06200 5F 
Nitrate in Drinking Water, 

W72-06204 5F 


Instruments for Water Quality Monitoring, 
W72-06260 SA 


Instrumental Trends and Requirements in Spec- 
trochemistry for Waters, Effluents and Pollu- 
tants in the Electrical Supply Industry, 

W72-06278 5A 


Hydrographic Observations in Tampa Bay and 
the Adjacent Gulf of Mexico--1968, 


W72-06486 2L 
Virus Removal by Coagulation with Polyelec- 
trolytes, 

W72-06529 5F 


Chemistry of Nitrogen and Phosphorus in 
Water. 
W72-06532 5C 


Removal of Viruses from Water by Chemical 
Coagulation and Flocculation, 


W72-06537 SF 
WATER QUALITY ACT 

Raw-Water Quality, 

W72-05905 5G 
WATER QUALITY CONTROL 


State-of-Art, Sugarbeet Processing Waste 
Treatment. 


W72-06055 5D 
The Quality of the Environment, 
W72-06061 6E 


Instrumental Analysis for Water Pollution Con- 
trol. 
W72-06126 SA 
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System Optimization and the Role of Govern- 
ment in Managing Water Quality and Quantity, 
W72-06436 5G 


WATER QUALITY STANDARDS 
Raw-Water Quality, 


W72-05905 5G 

Nitrate in Drinking Water, 

W72-06204 SF 
WATER REQUIREMENTS 


Assessing Social Consequences of Water Defi- 
ciencies, 
W72-06115 6B 


Remote Sensing of Crop Water Deficits and Its 
Potential Applications - An Annotated Bibliog- 
raphy, 

W72-06440 7B 


WATER RESOURCE MANAGEMENT 
Our Nation’s Water: Its Pollution Control and 


Management, 

W72-05933 5G 
WATER RESOURCES 

Planning Underground Storage for Water Sup- 

plies, 

W72-06104 8A 


University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


Forecasting Water Demands, 
W72-06489 6D 


WATER RESOURCES COUNCIL 
Proposed New Procedures for Evaluating 
Water and Land Resources: Some Comments 
From an Academic Viewpoint. 
W72-06121 6B 


WATER RESOURCES DEVELOPMENT 
Water-Resources Appraisal of the Granite 
Springs Valley Area, Pershing, Churchill, and 
Lyons Counties, Nevada, 

W72-05892 4B 


Use of Groundwater for Irrigation in 1970, 
Hamilton and York Counties, Nebraska, 
W72-05986 4B 


Methodology for Managing Resources, 
W72-05987 4A 


Water Problems and Developments of the Past, 
W72-06004 4A 


National Lakes Preservation Act of 1967 (A 
Bill to Preserve, Protect, Develop, Restore, 
and Make Accessible the Lake Areas of the 
Nation by Establishing a National Lake Areas 
System and Authorizing Programs of Lake and 
Lake Areas Research, and for Other Purposes). 
W72-06090 6E 


Treatise on Urban Water Systems. 
W72-06102 6B 


Rural Water Act of 1965 (A Bill to Assist in the 





Develop t of Adequate Rural Water 
Systems). 
W72-06223 6E 


System Optimization and the Role of Govern- 
ment in Managing Water Quality and Quantity, 
W72-06436 5G 


Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 
W72-06464 2L 


SUBJECT INDEX ‘ 


Evaluation of the Water Supply at Six Sites in 





the C iR Area, Southwestern 

Colorado, 

W72-06468 4B 
WATER REUSE 


The Reclamation of Sewage Effluents for 
. Domestic Use, 
W72-06016 5D 


Formal Discussion of, ‘The Reclamation of 
Sewage Effluent for Domestic Use, 
W72-06017 5D 


Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 
W72-06018 5D 


Discussion of ‘The Reclamation of Sewage Ef- 
fluents for Domestic Use’, 
W72-06019 5D 


Effluent Treatment Removes BOD At Building 
Products of Canada Ltd., Edmonton, 


W72-06023 5D 
Activated Charcoal: Is This The Answer to the 
Water Treatment Problem. 

W72-06030 5D 


Metropolitan Successive Use of Water, 
W72-06118 5D 


Proceedings - Workshop on Poultry Processing 
Plant Water Utilization and Waste Control, 


W72-06288 5D 
Waste Management in the Food Processing In- 
dustry, 

W72-06300 5D 

WATER RIGHTS 

Public Rights in Navigable State Waters--Some 
Statutory Approaches, 

W72-06093 6E 


Management of Municipal Watershed; Exercise 
of Water Rights Reserved by the Grantor of 
Lands Conveyed to the United States. 

W72-06238 6E 


WATER SAMPLES 


Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 

W72-06146 2K 


Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 


W72-06559 SA 
WATER SAMPLING 

Bacteriological Quality vs Residual Chlorine, 

W72-06193 SF 
WATER SHORTAGE 


Remote Sensing of Crop Water Deficits and Its 
Potential Applications - An Annotated Bibliog- 
raphy, 

W72-06440 7B 


WATER SOFTENING 


Sedium Imbalance in Drinking Water, 
W72-06530 5F 


WATER TREATMENT 

WATER SOURCES 

The Role of Federal Legislation. 

W72-06094 6E 
WATER STORAGE 
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Compost, 
W72-06132 5D 


BUREAU OF SPORT FISHERIES AND 
WILDLIFE, COLUMBIA, MO. 
Cleanup of Pesticide and Polychlorinated 
Biphenyl! Residues in Fish Extracts by Gel Per- 
meation Chromatography, 
W72-06271 5G 


Cave and Spring Fishes of the Southern Bend 
of the Tennessee River, 
W72-06418 21 


BUREAU OF SPORT FISHERIES AND 
WILDLIFE, COLUMBIA, MO. FISH-PESTICIDE 
RESEARCH LAB. 
Biological Magnification and Degradation of 
DDT and Aldrin by Freshwater Invertebrates, 
W72-06134 5B 


BUREAU OF SPORT FISHERIES AND 
WILDLIFE, DENVER, COLO. DENVER 
WILDLIFE RESEARCH CENTER. 
Determination of Mercury in Biological Sam- 
ples by Flameless Atomic Absorption After 
Combustion and Mercury-Silver Amalgama- 
tion, 
W72-06266 SA 


BUREAU OF WATER HYGIENE, CINCINNATI, 
OHIO. 
Bacteriological Quality vs Residual Chlorine, 
W72-06193 SF 


Nitrate in Drinking Water, 
W72-06204 SF 


Survey of Community Water Supply Systems, 
W72-06544 SF 


CALGARY UNIV. (ALBERTA). 
The Quality of Man’s Environment, 
W72-05932 5G 


CALGON CORP., PITTSBURGH, PA. 
Automating Treatment Monitoring and Control, 
W72-06196 5F 


CALIFORNIA INST. OF TECH., PASADENA. W. 
M. KECK LAB. OF HYDRAULICS AND WATER 
RESOURCES. 

Tsunamis: Some Laboratory and Field Obser- 

vations, 

W72-06179 2E 


Resonance in Harbors of Arbitrary Shape, 
W72-06183 8B 


CALIFORNIA STATE COLL., LOS ANGELES. 

DEPT. OF SANITARY ENGINEERING. 
Biologically Mediated Chemical Changes in the 
Filtration of Aerated Ground Waters, 
W72-06203 5F 


CALIFORNIA UNIV., BERKELEY. COLL. OF 
ENGINEERING. 
A Basic Description of Sediment Transport on 
Beaches, 
W72-06482 2 


CALIFORNIA UNIV., BERKELEY. LAWRENCE 
RADIATION LAB. 
The Behavior of Chlorella Pyrenoidosa in 
Steady State Continuous Culture, 
W72-06274 5C 


CALIFORNIA UNIV., BERKELEY. SEA WATER 
CONVERSION LAB. 
Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part I 
General Properties of Uniformly Presaturated 
Beds Receiving Feed of Constant Composition, 
W72-06373 3A 


Multicomponent Ion Exchange in Fixed Beds 
Operated Under Equilibrium Conditions, Part 
II Constant-Separation-Factor Systems, 

W72-06374 3A 


CALIFORNIA UNIV., BERKLEY. COLL. OF 
ENGINEERING. 
Three Dimensional Finite Element Analyses, 
W72-06565 8D 


CALIFORNIA UNIV., LIVERMORE. 
LAWRENCE RADIATION LAB. 
The Significance of Tritium Release to the En- 
vironment, 
W72-06327 SB 


Disposal of Radioactive Waste in Deep Silicate 
Rock, 
W72-06329 SE 


Tritiation of Aquatic Animals in an Experimen- 
tal Freshwater Pool, 
W72-06342 5C 


Production of Tritium by Nuclear Weapons, 
W72-06344 5B 


Radioecological Study of the Humboldt Bay 
Marine Environment, 
W72-06346 5B 


Facility for the Determination of Low-Level 
Tritium in Biological and Environmental Sam- 
ples, 

W72-06347 SA 


Recent Techniques in Tritium Monitoring by 
Proportional Counters, 
W72-06348 SA 


Plowshare Applications and Cross Section 
Utilization, 
W72-06358 8H 


CALIFORNIA UNIV., LOS ANGELES. INST. OF 
GEOPHYSICS. 

The Environment Doctor, 

W72-05941 5G 


CALIFORNIA UNIV., LOS ANGELES. LAB. OF 
NUCLEAR MEDICINE AND RADIATION 
BIOLOGY. 

Ecological Aspects of Plutonium Dissemination 

in Terrestrial Environments, 

W72-06355 5B 
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CALIFORNIA UNIV., RIVERSIDE. DEPT ’ OF SOIL SCIENCES. 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL SCIENCES. 
Characterization of Soil Nonwettability and the 
Development of Criteria for the Most 
Economic Treatment of these Soils, 
W72-06050 2G 


CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. 
Scale Control in Sea Water Evaporators, 
W72-06372 3A 


CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. 
INST. OF MARINE RESOURCES. 
Marine Technician’s Handbook - Oxygen Anal- 
ysis. 
W72-06262 SA 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. 
OF ZOOLOGY. 
The Electronic Recording of Plankton Organ- 
isms, 
W72-06437 2L 


CAMP, DRESSER AND MCKEE 

INTERNATIONAL INC., BOSTON, MASS. 
Wastewater System for Taipei, Taiwan, 
W72-06047 5D 


CARLETON COLL., NORTHFIELD, MINN. 
Solubilization of Lead in Lake and Reservoir 
Sediments by NTA, 

W72-05907 5B 


CARRIER CORP., SYRACUSE, N.Y. 
Experimental Investigation of Direct Freeze 
Separation Process Using Refrigerant R-C318 
(Octafluorocyclobutane), 

W72-06365 3A 


CATALYTIC CONSTRUCTION CO., 
PHILADELPHIA, PA. 
First Annual Report - Operation of the Multi- 
Stage Flash Distillation Plant San Diego, 
California. 
W72-06521 3A 


CENTER FOR DISEASE CONTROL, ATLANTA, 
GA. ANALYTICAL BACTERIOLOGY UNIT. 
Rapid Detection of Salmonella Microcolonies 
by Fluorescent Antibody, 
W72-05971 SA 


CENTER FOR THE ENVIRONMENT AND 
MAN, INC., HARTFORD, CONN. 

Shore Manag t Guideli 

W72-06444 4A 





CENTRAL ELECTRICITY GENERATING 

BOARD, LEATHERHAD (ENGLAND). 

CENTRAL ELECTRICITY RESEARCH LABS. 
The Distribution, Abundance and Life-Histo- 
ries of Stoneflies (Plecoptera) and Mayflies 
(Ephemeroptera) in a British River, Warmed by 
Cooling-Water from a Power Station, 
W72-06108 sc 


CENTRAL ELECTRICITY GENERATING 

BOARD, LEATHERHEAD (ENGLAND). 

CENTRAL ELECTRICITY RESEARCH LABS. 
Instrumental Trends and Requirements in Spec- 
trochemistry for Waters, Effluents and Pollu- 
tants in the Electrical Supply Industry, 
W72-06278 SA 


CENTRE DE RECHERCHE FORESTIERE DES 


LAURENTIDES, QUEBEC. 
Vertical Packing of Flat Stones, 
W72-05887 2L 
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CENTRO INTERAMERICANO DE 
FOTOINTERPRETACION, BOGOTA 
(COLOMBIA). 

Sedimentation in the Kelantan Delta (Malay- 

sia), 

W72-06429 2L 


CHICAGO DEPT. OF WATER AND SEWERS, 
ILL. 
Quality Status of Southern Lake Michigan, 


W72-05990 5G 
CHICAGO UNIV., ILL. GRADUATE SCHOOL 
OF BUSINESS. 

The Economics of Pollution, 

W72-05934 5G 
CHUO UNIV., TOKYO (JAPAN). 

Hydraulic Resistance of Artificial Concrete 

Blocks, 

W72-06156 8B 


CINCINNATI UNIV., OHIO. DEPT. OF CIVIL 
ENGINEERING. 
A Laboratory Study of Water Treatment 
Sludge Handling, Conditioning and Dewatering 
Techniques, 
W72-06455 5D 


A Study of the Dewatering of the Cincinnati 
Water Treatment Plant Sludge by Centrifuga- 
tion, 

W72-06459 5D 


CLARKSON COLL. OF TECHNOLOGY, 
POTSDAM, N.Y. 
Simultaneous Development of Velocity and 
Concentration Profiles in Reverse Osmosis 
Systems, 
W72-06371 3A 


CLEMSON UNIV., S.C. WATER RESOURCES 
RESEARCH INST. 
Economic Evaluation of Zoning Alternatives in 
the Management of Estuarine Resources in 
South Carolina, 
W72-06290 6B 


Reduction of Flow Friction with Polymer Addi- 
tives, 
W72-06291 8B 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, N.H. 
Air and Water Temperatures and Ice Condi- 
tions on the Connecticut River, 


W72-06445 2C 
Some Strength Properties of Frozen Soil and 
Effect of Loading Rate, 

W72-06566 8D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Parallel Drains from the Laplace Standpoint, 
W72-06008 4A 


COLORADO UNIV., BOULDER. DEPT. OF 
CIVIL ENGINEERING; AND DENVER DEPT. 
OF WATER, COLO. 

Metropolitan Successive Use of Water, 


W72-06118 5D 
COLORADO UNIV., BOULDER. DIV. OF 
ENVIRONMENTAL BIOLOGY. 

Toward a Classification of Lotic Habitats, 

W72-06188 TA 


COMITATO NAZIONALE PER L’ENERGIA 
NUCLEARE, LA SPEZIA (ITALY). 
Studies on the Radioactive Contamination of 
the Sea, 
W72-06319 5B 


COMMISSARIAT A L’ENERGIE ATOMIQUE, 
CHERBOURG (FRANCE). CENTRE DE LA 
HAGUE. 
Elimination of Cs-137 from the Mullet M. chelo 
and the Blenny B. pholis (Etude experimentale 
de I elimination du Cs chez le mulet Mugil 
chelo et la blennie Blennius pholis), 
W72-06349 5C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
ASPENDALE (AUSTRALIA). DIV. OF 
ATMOSPHERIC PHYSICS. 
On the Assessment of Surface Heat Flux and 
Evaporation Using Large-Scale Parameters, 
W72-06439 


CONGRESS, WASHINGTON, D.C.; AND 
HOUSE, WASHINGTON, D.C. 

Pollution Pays, 

W72-06060 6E 


A Comprehensive Water Quality Program for 
the Seventies, 


W72-06063 6E 
Pollution Control: Problems and Solutions, 
W72-06082 6E 
A Challenge for the President, 

W72-06100 6E 


A Bill to Preserve Human Health and Welfare: 
The Marine Protection Act of 1971, 


W72-06216 6E 
Marine Protection, Research, and Sanctuaries 
Act of 1971, 

W72-06217 6E 


Water Pollution and the Farmer, 
W72-06507 5G 


CONGRESS, WASHINGTON, D.C.; AND 
SENATE, WASHINGTON, D.C. 


The Quality of the Environment, 

W72-06061 6E 
Phosphate Control Legislation, 

W72-06062 6E 
Wetlands Legislation, 

W72-06083 6E 


CONNECTICUT UNIV., STORRS. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Who Owns the Water in the Stream, 
W72-06239 6E 


CONNECTICUT UNIV., STORRS. SCHOOL OF 
PHARMACY. 
A Liquid Scintillation Method for Assaying 
14C-Labelled Benthic Microflora, 
W72-06123 SA 


CONSIGLIO NAZIONALE DELLE RICERCHE, 
ROME (ITALY). 
Economic and Social Strategies: Expansion of 
Scientific Knowledge, 
W72-05947 6B 


CONSOLIDATED-BATHURST LTD. (NEW 
BRUNSWICK). 
Air and Water Pollution in Sweden: The 
Problem, The Efforts, and The Progress, 
W72-06025 5G 


io — Ee) 


D. 


D. 


CONTINENTAL CAN CO., INC., CHICAGO, 
ILL. METAL DIV. RESEARCH AND 
ENGINEERING. 
Heat Resistance of Spores of Marine and Ter- 
restrial Strains of Clostridium Botulinum Type 


Cc , 
W72-05959 5c 


Minimal Growth Temperature, Sodium 
Chloride Tolerance, pH Sensitivity, and Toxin 
Production of Marine and Terrestrial Strains of 
Clostridium Botulinum Type C, 

W72-05960 5C 


Enrichment, Isolation, and Cultural Charac- 
teristics of Marine Strains of Clostridium Botu- 
linum Type C, 

W72-05961 5C 


CONTINENTAL OIL CO., PONCA CITY, 
OKLA. 
Separation and Quantitation of Alkene and 
Hydroxy Alkane Sulfonates by Thin Layer 
Chromatography, 
W72-06255 SA 


COPENHAGEN UNIV., (DENMARK). 
GEOPHYSICAL ISOTOPE LAB. 
Oxygen Isotope Profiles Through the Antarctic 
and Greenland Ice Sheets, 
W72-05991 2C 


CORNELL UNIV., ITHACA, N.Y. 
Growth of Ice in Brine Drops Dispersed in an 
Organic Phase, 


W72-05922 3A 
The Effect of Compression on Membrane 
Permeability, 

W72-06524 3A 


CORNELL UNIV., ITHACA, N.Y. DEPT. OF 
AGRICULTURAL ENGINEERING. 

Poultry Waste Management, 

W72-06503 5G 


CORNELL UNIV., ITHACA, N.Y. ECOLOGY 
AND SYSTEMATICS SECTION. 
Mercury: Its Occurrence and Effects in the 
Ecosystem, 
W72-05952 5B 


CORPS OF ENGINEERS, COLUMBUS, OHIO. 
Raw-Water Quality, 
W72-05905 5G 


CORPS OF ENGINEERS, DAVIS, CALIF. 
HYDROLOGIC ENGINEERING CENTER. 
Assessing Social Consequences of Water Defi- 
ciencies, 
W72-06115 6B 


CORPS OF ENGINEERS, FORT BELVOIR, VA. 
The Rational Method, 
W72-05996 4D 


CORPS OF ENGINEERS, WASHINGTON, D.C. 
Permits for Work in Navigable Waters. 
W72-06092 6E 


COUNCIL OF STATE GOVERNMENTS, 
WASHINGTON, D.C. 
Model State Statute for Animal Waste Control, 
W72-06495 5G 


DAMASCUS UNIV. (SYRIA). 
Combined-Function Hydraulic Structures With 
Shaft Spillways, 
W72-06401 8A 


DAMES AND MOORE, LOS ANGELES, CALIF. 
Pumped Storage Reservoirs, 
W72-06399 4A 
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DELAWARE UNIV., NEWARK. 
Loadings on Large Piers in Waves and Cur- 
rents, 
W72-06153 8B 


DELAWARE UNIV., NEWARK. DEPT. OF 
AGRICULTURAL AND FOOD ECONOMICS. 
An Economic Analysis of Poultry Processing 
_Wastewater in Delaware and Appropriate Mu- 
nicipal Sewer Taxation, 


W72-05926 5B 
DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 

Statistical Prediction of Hurricane Storm 

Surge, 

W72-06175 2E 


DELTA PROJECT, THE HAGUE 
(NETHERLANDS). HYDRAULICS DEPT. 
Research for the Coastal Area of the Delta Re- 
gion of the Netherlands, 
W72-06162 2L 


DENVER BOARD OF WATER 
COMMISSIONERS, COLO. 
Analysis of Trace Elements in Natural Waters 
by Atomic Absorption Spectrophotometry, 
W72-06010 2K 


Use of Microstrainer Unit at Denver, 
W72-06454 5D 


DENVER UNIV., COLORADO. DEPT. OF 
GEOGRAPHY. 
The Development of Computer Programs Ap- 
plicable to Meaningful Precipitation Manage- 
ment Experiments, 
W72-06427 7C 


DEPARTMENT OF AGRICULTURAL, 
WASHINGTON, D.C. SCIENCE AND 


EDUCATION. 
U.S.D.A. Technical and Financial Assistance 
Programs, 
W72-06508 5G 


DEPARTMENT OF AGRICULTURE, MOSGIEL 
(NEW ZELAND). FIELD RESEARCH SECTION. 
Irrigation Investigations in Otago, New Zea- 
land: VIII. Physical Properties of Soils of 
Lower Waitaki Plains, 
W72-06540 3F 


DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D.C. 
Improved Control of Animal Wastes, 
W72-06491 5G 


DEPARTMENT OF ENERGY, MINES AND 
RESOURCES, BURLINGTON (ONTARIO). 
CANADA CENTRE FOR INLAND WATERS. 
Migration of Major Constituents from Lake 
Sediments into Lake Water and its Bearing on 
Lake Water Composition, 
W72-06435 2 


DEPARTMENT OF FISHERIES AND 
FORESTRY, VANCOUVER (BRITISH 
COLUMBIA). FISHERIES SERVICE. 
Results for Three Generations from Transfers 
of Pink Salmon (Oncorhynchus gorbuscha) 
Spawn to the Qualicum River in 1963 and 1964, 
W72-05950 81 


DEPARTMENT OF NATIONAL HEALTH AND 
WELFARE, OTTAWA (ONTARIO). FOOD AND 
DRUG DIRECTORATE. 
Screening Method for the Detection of 
Chlorodibenzo-P-Dioxins in the Presence of 


EBARA-INFILCO CO., TOKYO (JAPAN). 





Chlorobiphenyls, Chi phthal » and 
Chlorodibenzofurans, 
W72-06267 5A 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). INLAND WATERS 
BRANCH. 
Temperature Distribution Due to the Release of 
Heated Effluents into Channel Flow, 


W72-05985 5B 
Analysis of Water Contaminants with Special 
Reference to Heavy Metals, 

W72-06012 5A 


DEPARTMENT OF THE INTERIOR, 
WASHINGTON, D.C. 
Statement of Nathaniel P. Reed (Environmental 
Consequences of Stream Channelization), 
W72-06213 6E 


DEVELOPMENT AND RESOURCES 
TRANSPORTATION CO., SILVER SPRING, 
MD. 
Dual-Channel Airborne I-R Scanning for Detec- 
tion of Ice in Permafrost (Alaska-Preliminary 
Results), 

W72-06461 7B 


DISKO (M.) ASSOCIATES, WEST ORANGE, 
N.J. 
Mathematical Model of Mixing in New Haven 
Harbor, 
W72-06165 5B 


DIV. OF BIOLOGY. KANSAS STATE UNIV., 
MANHATTAN. 
New Water Disinfectant: An Insoluble Quater- 
nary Ammonium Resin-Triiodide Combination 
that Releases Bactericide on Demand, 
W72-06545 SF 


DIVISION OF REACTOR STANDARDS (AEC), 
WASHINGTON, D.C. 

Delaware River Basin Modeling, 

W72-06310 2E 


DORR-OLIVER INC., STAMFORD, CONN. 
WATER MANAGEMENT SYSTEMS. 

Phosphate Extraction Process, 

W72-06110 5D 


DRAKE UNIV., DES MOINES, IOWA. SCHOOL 
OF LAW. 
Pollution Control: Why Not Cost Allocation, 
W72-06212 5G 


DREW CHEMICAL CORP., PARSIPPANY, N.J. 
The Use of Polymers for Water Treatment, 
W72-06456 5D 


DREXEL INST. OF TECH., PHILADELPHIA, 
PA. 
Water Movement in an Unsaturated Sanitary 
Landfill, 
W72-06103 5B 


DRYDEN PAPER CO. LTD. (ONTARIO). 
A Novel Approach to Bark Fines and Fibre 


Recovery, 
W72-06036 5D 


EBARA-INFILCO CO., TOKYO (JAPAN). 
Studies on the Protection of Ocean and At- 


mosphere from Contamination by Radioactive 
Waste Disposal, 
W72-06334 SE 
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ECOLE NATIONALE SUPERIEURE D’ELECTRONIQUE D’ INFORMATIQUE ET 


ECOLE NATIONALE SUPERIEURE 

D’ELECTRONIQUE D’ INFORMATIQUE ET 

D’HYDRAULIQUE, TOULOUSE (FRANCE). 
Water and Energy 50 Years from Now, 
W72-05944 3A 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, D.C. 
The Look of our Land -- An Airphoto Atlas of 
the Rural United States: The Plains and Prai- 
ries. 
W72-06476 7B 


EDGEWOOD ARSENAL, MD. MEDICAL 
RESEARCH LAB. 
Observations of Freshwater Ponds on Carroll 
Island and Gunpowder Neck, Maryland, with 
Emphasis on the Zooplankton, 
W72-05972 5B 


EIMCO CORP., SALT LAKE CITY, UTAH. 
Particulate Removal on Coated Filter Media, 
W72-06531 SF 


ELLERS, REAVES, FANNING AND OAKLEY, 
INC., MEMPHIS, TENN. 
Salinity and Sedimentation Study--Cooper 
River Rediversion, Charleston, South Carolina, 
W72-06005 5G 


ENGINEERING-SCIENCE, INC., OAKLAND, 
CALIF. 
Experimental Evaluation of Operating Varia- 
bles in Contact Flocculation, 
W72-06192 5F 


ENGINEERING-SCIENCE INC., 
WASHINGTON, D.C. 
Removal of Viruses by Coagulation and Floc- 
culation, 
W72-06202 SF 


ENTE NAZIONALE PER L’ENERGIA 
ELETTRICA, ROME (ITALY). 
Contribution to the Knowledge of the Geother- 
mal Field of Larderello (Tuscany-Italy). Re- 
marks on the Carboli Area, 
W72-05879 2F 


ENVIROGENICS CO., EL MONTE, CALIF. 
Reverse Osmosis Renovation of Primary 
Sewage. 

W72-06054 5D 


Heat Transfer Testing of Enhanced Tubes, 
W72-06056 3A 


ENVIRONMENTAL HEALTH LAB., 
MCCLELLAN AFB, CALIF. 
Photometric Device for Determination of Trace 
Amounts of Selenium, 
W72-05966 SA 


ENVIRONMENTAL IMPROVEMENT 
COMMISSION, AUGUSTA, MAINE. STATE 
HOUSE COMPLEX. 
Environmental Improvement Commission 
Revised Statutes of 1964: Title 38 (As 
Amended). 
W72-05978 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. 
Instruments for Water Quality Monitoring, 
W72-06260 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. DIV. OF WATER 
HYGIENE. 

Application of Bacteriological Data in Potable 

Water Surveillance, 

W72-06189 SA 


OR-6 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. WATER QUALITY 
OFFICE. 
Arsenic Removal from Potable Water, 
W72-06198 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
LAS VEGAS, NEV. WESTERN 
ENVIRONMENTAL LAB. 
Evaluation of Tritium in Ground and Surface 
Waters of the Western United States, April 
1968-December 1969, 
W72-06331 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
LAS VEGAS, NEV. WESTERN 
ENVIRONMENTAL RESEARCH LAB. 
Techniques for Monitoring and Analysis of En- 
vironmental Tritium, 
W72-06328 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. 
Environmental Impact Statement--Procedures 
for Preparation, 
W72-06248 6E 


Environmental Impact Statements--Availability 
of EPA Comments, 
W72-06249 6E 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF 
CATEGORICAL PROGRAMS. 

Animal Waste Management and the Environ- 

ment, 

W72-06492 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF RESEARCH 
AND MONITORING. 

Effluent Discharge Guidelines and Animal 

Waste Management Technology, 

W72-06500 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF WATER 
PROGRAMS. 
Section II. Water, Gross Radioactivity in Sur- 
face Waters of the United States, June 1971. 
W72-06322 5B 


Technical and Financial Assistance for the 
Control of Animal Wastes, 
W72-06510 5G 


ENVIRONMENTAL TECHNICAL 
APPLICATIONS CENTER (AIR FORCE), 
WASHINGTON, D.C. 
Clock-Hour/Instantaneous Rainfall Rate Rela- 
tionships Applicable to the Eastern United 
States, 
W72-06481 2B 


ESSO RESEARCH AND ENGINEERING CO., 
FLORHAM PARK, N.J. 
Toxic Effects of Trace Organics on Fish, 
W72-06535 5C 


FARM CREDIT ADMINISTRATION, 
WASHINGTON, D.C. 
Providing Technical and Financial Assistance 
to Farmers for Animal Waste Disposal 
Systems, 
W72-06509 5G 


FEDERAL INST. FOR WATER WORKS, 
HAMBURG (WEST GERMANY). 
Tidal Waves in Schematic Estuaries, 
W72-06181 8B 


FEDERAL WATER POLLUTION CONTROL 


ADMINISTRATION, CORVALLIS, OREG. 
PACIFIC NORTHWEST WATER LAB. 
Interim Report, Upper Klamath Lake Studies 


Oregon, 
W72-06052 5C 


FEDERAL WATER POLLUTION CONTROL 


ADMINISTRATION, PORTLAND, OREG. 
NORTHWEST REGION. 
Industrial Waste Guide on Logging Practices. 


W72-06053 5G 


FEDERAL WATER QUALITY 


ADMINISTRATION, WASHINGTON, D.C. DIV. 
OF TECHNICAL SUPPORT. 
Biological Problems Encountered in Water 


Supplies, 
W72-06536 SF 


FISHERIES RESEARCH BOARD OF CANADA, 
WINNIPEG (MANITOBA). FRESHWATER 
INST. 

A Rapid Method of Determining Ammonium in 


Water With a Univalent Cation Glass Elec- 
W72-06041 SA 


Determination of Trace Amounts of Mercury in 


Fish Tissues: Results of a North American 
Check Sample Study, 
W72-06305 5A 


FLORIDA STATE UNIV., TALLAHASSEE. 
Effect of pH and Ionic Strength on the Crystal- 


lization and Morphology of Polymer Mem- 
branes, 
W72-05921 3A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
COASTAL AND OCEANOGRAPHIC 


ENGINEERING. 
Plunging Wave Pressures on a Semi-Cylindrical 
Tube, 
W72-06152 8B 


Sediment Pollution in Coastal Waters, 
W72-06163 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
COASTAL AND OCEANOGRAPHIC 
ENGINEERING. 

Tidal Motion in Bays, 

W72-06186 2L 


FOOD AND DRUG ADMINISTRATION, 
ROCKVILLE, MD. BUREAU OF VETERINARY 
MEDICINE. 

Regulatory Aspects of Recycled Livestock and 

Poultry Wastes, 

W72-06506 5G 


FOOD AND DRUG ADMINISTRATION, 
ROCKVILLE, MD. DIV. OF FOOD 
CHEMISTRY AND TECHNOLOGY. 
Structure of Ethylene Thiuram Monosulfide, 
W72-06269 SA 


FOOD AND DRUG ADMINISTRATION, 
WASHINGTON, D.C. DIV. OF CHEMICAL 
TECHNOLOGY. 
Elution Solvent System for Florisil Column 
Cleanup in Organochlorine Pesticide Residue 
Analyses, 
W72-06270 5G 


rae a 


FOOD AND DRUG ADMINISTRATION, 
WASHINGTON, D.C. DIV. OF CHEMISTRY 
AND PHYSICS. 
Determination of Polychlorodibenzo-P-Dioxins 
and Related Compounds in Commercial 
Chlorophenols, 
W72-06268 SA 


Infrared Studies of DDT, Structurally Related 
Halogenated Pesticides, and Some Metabolites, 
W72-06272 SA 


FOREST SERVICE (USDA), FORT COLLINS, 
COLO. ROCKY MOUNTAIN FOREST AND 
RANGE EXPERIMENT STATION. 
A Model for Updating Streamflow Forecasts 
Based on Areal Snow Cover and a Precipitation 
Index, 


W72-05910 2C 
A Recording Gage for Blowing Snow, 
W72-06405 2C 
Sediment Yields From Central Colorado Snow 
Zone, 

W72-06408 2 
A Process-Oriented Classification for Snow on 
the Ground, 

W72-06411 2C 


FOREST SERVICE (USDA), LA CROSSE, WIS. 
NORTH CENTRAL FOREST EXPERIMENT 
STATION. 
Anomalies and Sampling Variation in Forest 
Soil Water Measurement by the Neutron 
Method, 
W72-05896 2G 


FOREST SERVICE (USDA), LARAMIE, WYO. 
ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION. g 
Snow Fences for Watershed Management, 
W72-06410 3B 


FOREST SERVICE (USDA), LOGAN, UTAH. 
INTERMOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION. 

Soil Erosion by Overland Flow and Raindrop 

Splash on Three Mountain Soils, 

W72-06406 2J 


Contour Trenching Effects on Streamflow 
From a Utah Watershed, 
W72-06412 4A 


Rainfall Interception in a Dense Utah Aspen 
Clone, 
W72-06413 21 


Construction and Operation of a Compact Fine 
Wire Psychrometer, 
W72-06414 2I 


FOREST SERVICE (USDA), RENO, NEV. 
INTERMOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION. 

Soil Stability on High-Elevation Rangeland in 

the Intermountain Area, 

W72-06407 2 


FOREST SERVICE (USDA), TEMPE, ARIZ. 
ROCKY MOUNTAIN FOREST AND RANGE 





EXPERIMENT STATION. 
Supp ion of Channel-Side Chaparral Cover 
Increases Streamflow, 
W72-06416 3B 


GEOLOGICAL SURVEY, ALBANY, N.Y. 
Aerial Surveillance of Water Quality in New 
York State, 
W72-06460 7B 


ORGANIZATIONAL INDEX 


GIDROKHIMICHESKII INSTITUT, NOVOCHERKASSK (USSR). 


GEOLOGICAL SURVEY, ANN ARBOR, MICH. 
Summary of Ground-Water Hydrological Data 
in Michigan in 1970, 

W72-06488 7C 

GEOLOGICAL SURVEY, CARSON CITY, NEV. 
Water-Resources Appraisal of the Granite 
Springs Valley Area, Pershing, Churchill, and 

e Lyons Counties, Nevada, 

W72-05892 4B 


GEOLOGICAL SURVEY, DENVER, COLO. 
WATER RESOURCES DIV. 
Evaluation of the Water Supply at Six Sites in 





the C ti R tion Area, Southwestern 
Colorado, 
W72-06468 4B 


GEOLOGICAL SURVEY, LINCOLN, NEBR. 
Use of Groundwater for Irrigation in 1970, 
Hamilton and York Counties, Nebraska, 


W72-05986 4B 
GEOLOGICAL SURVEY, LUBBOCK, TEX. 

Groundwater Recharge, 

W72-06002 4B 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. 
Water Wells and Springs in the Western Part of 
the Upper Santa Margarita River Watershed, 
Riverside and San Diego Counties, California, 
W72-05998 7C 


Water Temperatures of California Streams, Tu- 
lare Basin and San Joaquin Basin Subregions, 
W72-06467 7C 


Ore Fluids in the Porphyry Copper Deposit at 
Copper Canyon, Nevada, 
W72-06478 2K 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. WATER RESOURCES DIV. 
Development and Calibration of a Pressure-Dif- 
ference Bedload Sampler, 
W72-06477 2 


GEOLOGICAL SURVEY OF ISRAEL, 
JERUSALEM. MARINE GEOLOGY DIV. 
Anomalies of Ca (2+) and SO4 (2-) in the Bar- 
dawil Lagoon, Northern Sinai, 
W72-06434 2K 


GEOLOGICAL SURVEY, SACRAMENTO, 
CALIF. 
Land Subsidence in the Western States Due to 
Groundwater Overdraft, 
W72-06003 2F 


GEOLOGICAL SURVEY, TACOMA, WASH. 
WATER RESOURCES DIV. 
Radio-Telemetry Network Used by the U. S. 
Geological Survey for Reporting Hydrologic 
Data in Western Washington, 
W72-05915 2C 


GEOLOGICAL SURVEY, WASHINGTON, D.C. 
Water Problems and Developments of the Past, 
W72-06004 4A 


Interpretation of Wetlands Imagery Based on 
Spectral Reflectance Characteristics of 
Selected Plant Species, 

W72-06463 7B 


Combined Ice and Water Balances of Gulkana 
and Wolverine Glaciers, Alaska, and South 
Cascade Glacier, Washington, 1965 and 1966 
Hydrologic Years, 

W72-06466 2C 


Effects of Grazing on the Hydrology and Biolo- 
gy of the Badger Wash Basin in Western 
Colorado, 1953-66, 

W72-06470 4C 


GEORGE WASHINGTON NATIONAL FOREST, 
HARRISONBURG, VA. 
Simulation of Daily Snow Water Equivalent 
and Melt, 
W72-05909 2C 


GEORGIA INST. OF TECH., ATLANTA. 
The Movement of Radioactive Sodium and 
Ruthenium through a Simulated Aquifer, 
W72-06571 2F 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Savannah River Ecology Laboratory. Annual 
Report, 1971. 
W72-06357 5C 


GERVASE INSTRUMENTS LTD. (ENGLAND). 
Differential Pressure Flowmeter With Linear 
Response, 

W72-06404 7B 


GIDROKHIMICHESKII INSTITUT, 
NOVOCHERKASSK (USSR). 
Chemical Composition of Atmospheric 
Precipitation and Surface Waters. Methods of 
Chemical Analysis of Natural Waters (K- 
himicheskiy sostav atmosfernykh osadkov i 
poverkhnostnykh vod. Metody khimicheskogo 
analiza prirodnykh vod). 
W72-06146 2K 


Investigation of the Interrelationship of 
Mineralization, Ionic Composition and Water 
Regime of Rivers Under Excessively Wet Con- 
ditions (Issledovaniye vzaimosvyazi mezhdu 
mineralizatsiyey, ionnym sostavom i vodnym 
rezhimom rek v uslo viyakh izbytochnogo 
uvlazhneniya), 

W72-06149 2K 


Chemogenic Formation of Calcium Carbonate 
in Water of the Otkaznenskoye Reservoir--1969 
(O khemogennom obrazovanii karbonata kal’t- 
siya v vode Otkaznenskogo vodokhranilishcha 
(1969 g.)), 

W72-06150 2H 


Trace-Element Balance in the Otkaznenskoye 
Reservoir (Balans mikroelementov v Otkaznen- 
skom vodokhranilishche), 

W72-06552 2H 


Preservation of Water Samples Containing Sul- 
fur Compounds (Konservirovaniye prob vody, 
soderzhashchikh soyedineniya sery), 

W72-06554 2K 


Influence of Soil Cover on Content of Organic 
and Biogenous Substances in Natural Waters 
(O vliyanii pochvennogo pokrova na soderz- 
haniye organicheskikh i biogennykh veshchestv 
v prirodnykh vodakh), 

W72-06555 2H 


Complex Compounds of Heavy Metals with 
Amino Acids in Natural Waters (Komplek- 
snyye soyedineniya tyazhelykh metallov s 





aminokislotami, vstr y imisya v 
prirodnykh vodakh), 
W72-06558 SA 


Photochemical Method of Determining Organic 
Carbon (Fotokhimicheskiy metod opredeleniya 
organicheskogo ugleroda), 

W72-06559 SA 
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GIDROKHIMICHESKII INSTITUT, NOVOCHERKASSK (USSR). 


Bibliography of Soviet Literature on Water 
Chemistry Published in Volumes 31-45 of the 
‘Hydrochemical Materials’ for the period 1961- 
68 (Ukazatel’ statey, pomeshchennykh v 
‘Gidrokhimicheskikh materialakh,’ toma 31-45 
(1961-1968 gg.)) . 

W72-06560 2K 


GULF GENERAL ATOMIC INC., SAN DIEGO, 
CALIF. 

Peaceful Nuclear Explosions, 

W72-06351 8H 


HAHNEMANN MEDICAL COLL. AND 
HOSPITAL, PHILADELPHIA, PA. DEPT. OF 
COMMUNITY MEDICINE. 

Schistosome Cercariae Removal by Sand Fil- 

tration, 

W72-06199 SF 


HANFORD ENGINEERING DEVELOPMENT 
LAB., RICHLAND, WASH. 
Source Map Development for Use in Predicting 
Radiological Effects of Nuclear Facility Opera- 
tions, 
W72-06332 5C 


Hermes - A Digital Computer Code for Esti- 
mating Regional Radiological Effects from the 
Nuclear Power Industry, 

W72-06338 5C 


HARSHBARGER AND ASSOCIATES, TUCSON, 
ARIZ. 
Nitrate in Ground Water of the Fresno- 
CLOVIS Metropolitan Area, California, 
W72-06015 SB 


HARVARD MEDICAL SCHOOL, BOSTON, 
MASS. 
Coupling Phenomena in Synthetic Membranes, 
W72-06563 3A 


HARVARD UNIV., CAMBRIDGE, MASS. 
On Liquefaction Phenomena, by Professor A. 
Casagrande: Report of Lecture, 
W72-06398 8D 


HARVARD UNIV., CAMBRIDGE, MASS. LAB. 
OF APPLIED MICROBIOLOGY. 
The Role of Benthic Plants in a Fertilized 
Estuary, 
W72-06046 os 


HARZA ENGINEERING CO., CHICAGO, ILL. 
Computerized Cost Estimates as an Aid to Tun- 
nel Route Planning, 

W72-06390 6B 


HAWAII UNIV., HONOLULU. 
Honolulu Reef Runway Dike, 
W72-06157 8B 


HAWAII UNIV., HONOLULU. DEPT. OF 
BOTANY. 
Improvement and Application of Benthic Algal 
Isotope Productivity Measuring Methods, 
W72-06283 7 


HAWAII UNIV., HONOLULU. DEPT. OF 
OCEANOGRAPHY; AND HAWAII INST. OF 
GEOPHYSICS, HONOLULU. 
Carbonate Production by Coral Reefs, 
W72-06483 2 


HOUSTON RESEARCH INST., INC., TEX. 
Experimental and Analytical studies of Heat 
Transfer in a Falling Film System, 

W72-06381 3A 


HYDEL YAMUNA, DEHRA DUN (INDIA). 


Modern Trends in Francis Turbines, 
W72-06403 8C 
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HYDRONAUTICS, INC., LAUREL, MD. 
The Determination of the Intrinsic Charac- 
teristics of Reverse Osmosis, 
W72-06383 3A 


IDAHO COOPERATIVE FISHERY UNIT, 
MOSCOW. 
Trout and Salmon Movements in Two Idaho 
Streams as Related to Temperature, Food, 
Stream Flow, Cover and Population Density, 
W72-06106 81 


IDAHO UNIV., MOSCOW. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Comparison of Runoff from a Catchment Snow 
Pillow and a Small Forrested Watershed, 
W72-05913 2C 


ILLINOIS STATE WATER SURVEY, PEORIA. 
WATER QUALITY SECTION. 
Air-Water Temperature Relationship in Ilinois 
River, 
W72-06009 2E 


ILLINOIS STATE WATER SURVEY, URBANA. 
Groundwater Availability in Piatt County, 
W72-05891 4B 


Selected Methods of Aquifer Test Analysis, 
W72-05999 4B 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRICULTURAL ENGINEERING. 

Swine Waste Management, 

W72-06504 5G 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRONOMY. 
Growth of Perennial Ryegrass (Lolium perenne 
L.) in Relation to Water, Nitrogen, and Light 
Intensity: II. Effects on Dry Weight Produc- 
tion, Transpiration and Nitrogen Uptake, 


W72-06140 3F 
Influence of Soil Moisture Tension on Nitrate 
Accumulation in Soils, 

W72-06570 5B 


ILLINOIS UNIV., URBANA. DEPT. OF ANIMAL 

SCIENCE; AND ILLINOIS UNIV., URBANA. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Oxidation Ditch in a Confinement Beef Build- 


ing, 
W72-06546 5D 


ILLINOIS UNIV., URBANA. DEPT. OF CIVIL 
ENGINEERING. 
Removal of Viruses from Water by Chemical 
Coagulation and Flocculation, 
W72-06537 SF 


ILLINOIS UNIV., URBANA. DEPT. OF 

METALLURGY AND MINING ENGINEERING. 
Stability Conditions for Fingering Processes in 
Porous Media, 


W72-05994 2F 
ILLINOIS UNIV., URBANA. WATER 
RESOURCES CENTER. 

The Role of Sediments in Eutrophication -- A 

Preliminary Study, 

W72-06286 5C 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
BILLINGHAM (ENGLAND). AGRICULTURAL 
DIV. 
Laboratory-Scale Trickling Filter Production of 
Mixed Cultures of Micro-organisms for Ef- 
fluent Treatment Studies or BOD Tests, 
W72-06254 5D 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
MANCHESTER (ENGLAND). ORGANICS DIV. 
An Automatic pH Stat for Use With Laborato- 
ry pH Meters, 
W72-06252 7B 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
WILTON (ENGLAND). NYLON WORKS. 
Simple Slope Compensation Control for Use 
With the E.1.L. 23A pH Meter, 
W72-06251 7B 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). DEPT. 
OF CHEMISTRY. 
Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VI. A Study of Some Matrix Effects, 
W72-05963 SA 


Atomic Absorption and Fluorescence Spec- 
troscopy with a Carbon Filament Atom Reser- 
voir. Part VII. Atomic Absorption Under 
Limited Field Viewing Conditions, 

W72-05964 SA 


Analytical Evaluation of a Cyanide-Ion Selec- 
tive Membrane Electrode Under Flow-Stream 
Conditions, 


W72-05967 SA 
IMPERIAL OIL ENTERPRISES LTD., SARNIA 
(ONTARIO). 

The Characterization of Lube Oils and Fuel 

Oils by DSC Analysis, 

W72-06280 SA 


INDIAN INST. OF SCIENCE, BANGALORE. 
DEPT. OF CIVIL AND HYDRAULIC 
ENGINEERING. 

Stepped Weir on an Anisotropic Drained 

Stratum of Finite Depth, 

'W72-06007 4A 


INGENIORS VETENSKAPA, AKADEMIEN, 
STOCKHOLM (SWEDEN). 
Bergmekaniskt Diskussionsmote (Rock 
Mechanics Conference). 
W72-06567 8E 


INSTITUT EKSPERIMENTALNOI I 
KLINICHESKOI ONKOLOGH, MOSCOW 
(USSR). 
Stability of Carcinogenic Substances in Water 
and the Efficacy of Methods of Decontamina- 
tion (In Russian), 
W72-06312 SF 


INSTITUT ZA NUKLEARNE NAUKE BORIS 
KILDRIC, BELGRADE (YUGOSLAVIA). 
The Investigation of Radioactivity in the 
Danube, (Die Untersuchung Der Radioaktivitat 
Der Donau), 
W72-05956 5B 


INSTITUTE TNO OF APPLIED PHYSICS, 
DELFT (NETHERLANDS). 
The Measurement of Tidal Water Transport in 
Channels, 
W72-06167 2L 


INTERDEPARTMENTAL COMMITTEE FOR 
ATMOSPHERIC SCIENCES, WASHINGTON, 
D.C. 

A National Program for Accelerating Progress 

in Weather Modification. 

W72-06475 3B 


INTERNATIONAL ATOMIC ENERGY 
AGENCY, VIENNA (AUSTRIA). DIV. OF 


| 


HEALTH, SAFETY AND WASTE 


MANAGEMENT. 
Principles for Limiting the Introduction of 
Radioactive Waste into the Sea. 
W72-06315 SB 
Rapid Methods for Measurement of Radioac- 
tivity in the Environment, 
W72-06353 SA 


INTERNATIONAL COMMISSION ON 
RADIATION UNITS AND MEASUREMENTS, 
WASHINGTON, D.C. 

Radiation Protection Instrumentation and Its 

Application. 

W72-06314 SA 
INTERUNIVERSITAIR REACTOR INSTITUUT, 
DELFT (NETHERLANDS). 

Cobalt and Tantalum Tracers Measured by Ac- 

tivation Analysis in Sediment Transport Stu- 

dies, 

W72-06275 2 
IOWA STATE UNIV., AMES. 

Leaching of a Surface Layer of Sodium 

Chloride into Tile Drains in a Sand-Tank 

Model, 


W72-05901 2G 
IOWA STATE UNIV., AMES. DEPT. OF 
CHEMICAL ENGINEERING. 

A Study of Foam, 

W72-05882 5D 


IOWA STATE UNIV., AMES. ENGINEERING 
RESEARCH INST. 
Preimpoundment Water Quality Study--Saylor- 
ville Reservoir, Des Moines River, Iowa, 
W72-05886 5G 


IOWA UNIV., IOWA CITY. DEPT. OF 
MECHANICS AND HYDRAULICS. 

Evolution of Sand Wave Spectra, 

W72-05885 2 


IRKUTSKII GOSUDARSTVENNYI 
UNIVERSTET (USSR). 
Photocolorimetric Determination of Calcium in 
Natural Waters (Fotokolorimetricheskoye 
opredeleniye kal’tsiya v prirodnykh vodakh), 
W72-06553 2K 





ISRAEL ATOMIC ENERGY COMMISSION, 
YAVNE. SOREQ NUCLEAR RESEARCH 
CENTRE. 

Geochemical Studies on the Feshcha Springs, 

Dead Sea Basin, 

W72-05993 2K 


JET PROPULSION LAB., PASADENA, CALIF. 
Computer Techniques for Identifying Low 
Resolution Mass Spectra, 

W72-05975 2K 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF ENVIRONMENTAL HEALTH. 
Our Nation’s Water: Its Pollution Control and 


Management, 

W72-05933 5G 
KANSAS UNIV., LAWRENCE. DEPT. OF 
PHYSICS AND CHEMISTRY. 

Proton Activation Analysis for Trace Elements, 

W72-06276 SA 


KANSAS WATER RESOURCES RESEARCH 
INST., MANHATTAN. 
Partition Coefficients for Fe, Mn, Pb, Ni, Zn, 
Cu Between River Water and Suspended Load, 
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and Mineralogical Composition of Suspended 
Load of Selected Kansas River Systems, 


W72-06285 2K 
Experimental Optimization of Step Aeration 
Waste Treatment Systems, 

W72-06289 5D 


Genesis of Lake Basins in the Ishim River Re- 
gion (Genezis ozernykh kotlovin Priishim’ ya), 
W72-06142 2H 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
AGRICULTURAL ENGINEERING. 
A Water Yield Model for Small Watersheds, 
W72-06284 2A 


KENTUCKY WATER RESOURCES INST., 
LEXINGTON. 
A Preliminary Ecological Study of Areas to be 
Impounded in the Salt River Basin of Ken- 
tucky, 
W72-06526 SA 


KIMBERLY-CLARK OF CANADA LTD., 
TORONTO (ONTARIO). 
Pollution Abatement: No Overnight Solutions 
in Eastern Canada, 
W72-06035 5G 


KINKI UNIV., (JAPAN). 
Uptake and Loss of Radioactive Ruthenium by 
Freshwater Organisms, (In Japanese), 
W72-06352 5C 


KIROVSKII SELSKOKHOZYAISTVENNYI 
INSTITUT (USSR). 
Assimilation by Higher Plants of Atmospheric 
Nitrogen Fixed by Blue-Green Algae, 
W72-06264 


KYOTO UNIV. (JAPAN). DEPT. OF CHEMICAL 
ENGINEERING. 
Fermentation of Spent Sulfite Liquor to 
Produce Acetic Acid, Propionic Acid, and 
Vitamin B12, 
W72-06027 SD 


KYOTO UNIV. (JAPAN). DISASTER 
PREVENTION RESEARCH INST. 
Model Study of Transformation of Tsunamis in 
Urado Bay, 
W72-06178 8B 


LABORATORIO NACIONAL DE ENGENHARIA 
CIVIL, LISBON (PORTUGAL). 
Natural Flushing Ability in Tidal Inlets, 
W72-06164 2L 


LAKE SURVEY CENTER, DETROIT, MICH. 
Great Lakes Water Levels--1960-1970. 
W72-06428 7C 


LARDERELLO CO., PISA (ITALY). 
Carbon Isotopic Composition of Carbon Diox- 
ide and Methane from Steam Jets of Tuscany, 
W72-05880 2K 


Geology of Larderello Region (Tuscany): Con- 
tribution to the Study of the Geothermal 
Basins, 

W72-05881 2F 


LENINGRADSKII INSTITUT INZHENEROV 
VODNOGO TRANSPORTA, MOSCOW (USSR). 
WAVE LAB. 
Pressure of Waves Against Vertical Walls, 
W72-06151 8B 


MARQUARDT CORP., VAN NUYS, CALIF. 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Density Currents and Turbulent Diffusion in 
Locks, 
W72-06172 8B 


LOS ANGELES COUNTY FLOOD CONTROL 
DISTRICT, CALIF. 

Saltwater Intrusion into Aquifers, 

W72-06001 4B 


LOS ANGELES COUNTY FLOOD CONTROL 
DISTRICT, CALIF. MANAGEMENT SYSTEMS 
DIV. 

Flood Control Developed and Operated with 
Simulation, 


'W72-06308 3D 
LOS ANGELES COUNTY SANITATION 
DISTRICT, CALIF. 

Discussion of “The Reclamation of Sewage Ef- 

fluents for Domestic Use’, 

W72-06019 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
COASTAL STUDIES INST. 
Deterioration and Restoration of Coastal Wet- 
lands, 
W72-06161 2L 


Turbulence in Hurricane-Generated Coastal 
Currents, 
W72-06177 2E 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Flushing Pattern of Non-Reactive Effluents, 
W72-06166 5B 


LOUISIANA STATE UNIV., BATON ROUGE. 
LAW SCHOOL. 
The Public Use of the Banks of Navigable 
Rivers in Louisiana, 
W72-06059 6E 
LOUVAIN UNIV. (BELGIUM). 
Hydration of Cations Adsorbed on a Clay Sur- 
face from the Effect of Water Activity on Ion 
Exchange Selectivity, 
W72-05900 2G 


LOYOLA UNIV., LOS ANGELES, CALIF. 
DEPT. OF CIVIL ENGINEERING. 
Nitrification with the Submerged Filter, 
W72-06048 5D 


MAINE UNIV., ORONO. DEPT. OF CIVIL 
ENGINEERING. 
Virus Removal by Coagulation with Polyelec- 
trolytes, 
W72-06529 SF 


MALCOLM PIRNIE, INC., PARAMUS, N.J. 
Experience With Higher Filtration Rates, 
W72-06200 SF 


MANCHESTER UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Suspended Load Calculations in a Tidal Estua- 


ry, 
W72-06170 2L 


MARINE MINERALS TECHNOLOGY CENTER, 
TIBURON, CALIF. 
Marine Sand and Gravel Mining Industry of the 
United Kingdom, 
W72-06426 4A 


MARQUARDT CORP., VAN NUYS, CALIF. 
Demineralization of Saline Water by Environ- 
mentally Modulated Adsorption, 

W72-06370 3A 
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MARTIN LUTHER-UNIVERSITAET, HALLE-WITTENBERG (EAST 


MARTIN LUTHER-UNIVERSITAET, 
HALLE-WITTENBERG (EAST GERMANY). 
HYGIENE INSTITUT. 
Experimental Studies on Paper and Thin-Layer 
Chromatographic Separation and Identification 
of Chlorphenols in Waters, (In German), 
W72-06538 SA 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Contributions of Clay and Organic Matter to 
the Cation Exchange Capacity of Maryland 
Soils, 
W72-05897 2G 


MASON-RUST, LEXINGTON, KY. 
Second Annual Report Saline Water Demon- 
stration Plant No. 3, Webster, South Dakota, 
W72-06367 3A 


MASON-RUST, LOUISVILLE, KY. 
Fourth Annual Report Brackish Water Conver- 
sion Demonstration Plant, Webster, South 
Dakota, 
W72-06366 3A 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. 
Experimental Study of the Effects of 
Hydrodynamics and Membrane Fouling in 
Electrodialysis, 
W72-05923 3A 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CHEMICAL 
ENGINEERING. 

Melter-Condenser Operation: Theory and Ex- 

periment, 

W72-05920 3A 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 

Oil Booms in Tidal Currents, 

W72-06160 5G 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF FORESTRY AND WILDLIFE 
MANAGEMENT. 
Progress Toward a Decision-Making Model for 
Public Management of Fresh-Water Wetlands, 
W72-06309 4A 


MASSACHUSETTS UNIV., BOSTON. 
Environmental Quality as Government Lar- 
gess, 

W72-06120 5G 


MCCLELLAND ENGINEERS, INC, HOUSTON, 
TEX; SKIDMORE, OWINGS AND MERRILL, 
CHICAGO, ILL. 

Performance of Deep Mat Foundation of 52- 

Story One Shell Plaza Building, 

W72-06392 8D 


MCGILL UNIV. MONTREAL (QUEBEC). 
Infrared Photos for Drainage Analysis, 
W72-06402 7B 


METEOROLOGICAL SERVICE OF CANADA, 
TORONTO (ONTARIO). 
Variation of Snow Resources with Climate and 
Vegetation in Canada, 
W72-05911 4 


METROPOLITAN WATER BOARD, LONDON 
(ENGLAND). 
Formal Discussion of, ‘The Reclamation of 
Sewage Effluent for Domestic Use, 
W72-06017 5D 
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MIAMI UNIV., FLA. LAW SCHOOL. 
Inventory of Florida Environmental Law, 
W72-06065 5G 


MIAMI UNIV., OXFORD, OHIO. DEPT. OF 
ZOOLOGY. 
Effects of Swimming Activity and Food Intake 
on the Respiration of Young-of-the-Year White 
Bass, Morone Chrysops, 
W72-06133 8I 


MICHIGAN DEPT. OF PUBLIC HEALTH, 
LANSING. DIV. OF ENGINEERING. 
Impact of Wastewater Discharges on Surface 
Water Sources, 
W72-05988 5G 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF FISHERIES AND WILDLIFE. 
A Measurement of Low Level Cesium Isotope 
Concentration in a Fresh Water Lake, 
W72-06273 5B 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF RESOURCE DEVELOPMENT. 
Public Rights in Navigable State Waters--Some 
Statutory Approaches, 
W72-06093 6E 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
ZOOLOGY. 
Energy Flow and Secondary Production of the 
Amphipods Hyalella Azteca and Crangonyx 
Richmondensis Occidentalis in Marion Lake, 
British Columbia, 
W72-06014 2H 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Eutrophication, Silica Depletion, and Predicted 
Changes in Algal Quality in Lake Michigan, 
W72-06257 5C 


MICHIGAN UNIV., ANN ARBOR. SCHOOL OF 
PUBLIC HEALTH; AND MICHIGAN UNIV., 
ANN ARBOR. DEPT. OF ENVIRONMENTAL 
HEALTH. 

A Versatile Outdoor Channel for Water Pollu- 

tion Investigations, 

W72-06032 5B 


MINISTERSTVO ZDRAVOOKHRANENIYA 
SSSR, MOSCOW. 
Basic Results of the Work on Development of 
the Radiation Safety System in the USSR, 
W72-06323 5C 


MINISTERSTVO ZDRAVOOKHRANENIYA 
SSSR, MOSCOW. CENTRAL RESEARCH INST. 
OF EPIDEMIOLOGY. 

Causes of Water-Borne Outbreaks of Dysen- 

tery, (In Russian), 

W72-06139 5B 


MINISTRY OF AGRICULTURE, CAIRO 
(EGYPT). SOILS DEPT. 
Effect of Saline Irrigation Waters on Soil 
Chemical Characteristics and Soil Permeability, 
W72-06569 3C 


Examination of Patches of Slick Spots in Sakha 
Agricultural Experiment Station, 
W72-06572 3F 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, LOWESTOFT (ENGLAND). 
FISHERIES RADIOBIOLOGICAL LAB. 
U.K. Experience of Radioactive Waste Release 
to the Environment and Expected Waste 
Management in Fuel Cycles in the 1980s, 
W72-06339 5B 


MINISTRY OF AGRICULTURE, GIZA 


(EGYPT). 
Soil-Water Tension and the Movement of 
Rhizobia, 
W72-06541 2G 


MINISTRY OF CONSTRUCTION, TOKYO 
(JAPAN). 
Discussion of the Reclamation of Sewage Ef- 
fluents for Domestic Use, 
W72-06018 5D 


MINISTRY OF TRANSPORT, YOKOSUKA 
(JAPAN). PORT AND HARBOUR RESEARCH 
INST. 
Head Loss at Tsunami-Breakwater Opening, 
W72-06180 8B 


MINNESOTA DEPT. OF AGRICULTURE, ST. 
PAUL. 
The Minnesota Scene Livestock Feedlot, 
Waste Control, Progress -- Problems, 
W72-06496 5G 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Sediments and Growth Pattern of Navy Deep- 
Sea Fan, San Clemente Basin, California Bor- 
derland, 
W72-06450 2 


MINNESOTA UNIV., MINNEAPOLIS. SCHOOL 
OF FORESTRY. 
Effects of Snow Removal, Litter Removal and 
Soil Compaction on Soil Freezing and Thawing 
in a Minnesota Oak Stand, 
W72-05895 2C 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Chemical Oxygen Demand of Gaseous Air 
Contaminants, 
W72-06547 SA 


MINNESOTA UNIV., ST. PAUL. SCHOOL OF 
FORESTRY. 
Osmotic Water Stress: Mesophyll Saturation 
Deficit and Transpiration Rates of Tamarisk, 
W72-06542 2D 


MISSOURI UNIV., COLUMBIA. DEPT. OF 

CHEMICAL ENGINEERING. 
The Effect of Algal Concentration, Luminous 
Intensity, Temperature, and Diurnal Cycle or 
Periodicity Upon Growth of Mixed Algal Cul- 
tures from Waste Stabilization Lagoons as 
Determined on the Warburg Apparatus, 
W72-06022 5D 


MISSOURI UNIV., COLUMBIA. GRADUATE 
SCHOOL. 
Distribution and Chemistry of Phosphorus in a 
Mexico Soil After 82 Years of Phosphorus Fer- 
tilization, 
W72-06451 5B 


MONSANTO RESEARCH CORP., DAYTON, 
OHIO. DAYTON LAB. 
Environmental Air Analysis for Ultratrace 
Concentrations of Beryllium by Gas Chro- 
matography, 
W72-06258 SA 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF BOTANY AND MICROBIOLOGY. 
Effects of Multiple Use on Water Quality of 
High-Mountain Watersheds: Bacteriological In- 
vestigations of Mountain Streams, 
W72-05958 5C 
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MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF ECONOMICS AND AGRICULTURAL 
ECONOMICS. 

Irrigation Planning, 3. The. Best Size of Irriga- 

tion Area for a Reservoir, 

W72-06306 3F 


MONTGOMERY RESEARCH INC., 

PASADENA, CALIF. 
Coagulation Testing: A Comparison of 
Techniques - Part I, 
W72-06539 SF 


MOSCOW STATE UNIV. (USSR). 

Interpretation of Data on Content of Certain 
Trace Elements in Lake Waters for Prospecting 
in Southeastern Transbaikal (Ob interpretatsii 
dannykh po _ soderzhaniyu nekotorykh 
mikroelementov v ozernykh vodakh v pois- 
kovykh tselyakh (na p rimere yugovostochnogo 
Zabaykal’ya)), 

W72-06551 2H 


MOSCOW STATE UNIV. (USSR). CHAIR OF 
GEOMORPHOLOGY. 
Distribution of Karst Forms in Connection with 
Geomorphology of the Southern Part of the 
Pinar Del Rio Province of Cuba (Ras- 
predeleniye karstovykh form v_ svyazi s 
osobennostyami morfostrukturnogo plana terri- 
torii (na primere Kuby. , yug provintsii Pinar- 
del’-Rio)), 
W72-06144 2F 


Principal Factors in Rejuvenation of River Val- 
ley Systems in Mountain Regions as Illustrated 
by Upper Basin Reaches of the Kolyma and In- 
digirka Rivers (Osnovnyye faktory perestroyki 
sistemy rechnykh dolin gornykh rayonov (na 
primere basseynov verkhoviy rek Kolymy i In- 
digirki)), 

W72-06145 2J 
MOSCOW STATE UNIV. (USSR). CHAIR OF 
HYDROLOGY. 

Effect of Drainage Area on Maximum River 

Runoff Variability (O vliyanii. ploshchadi 

vodosbora na variatsiyu maksimal’nogo stoka 

rek), 

W72-06141 2E 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
SOIL BIOLOGY. 
Hydrocarbon Assimilation by Ray Fungi, 
W72-05949 5C 


MOSCOW STATE UNIV. (USSR). KAFEDRA 
GEOGRAFII POCHV I GEOKHIMII 
LANDSHAFTOV. 
Distribution of Fluorine in Waters of Steppe 
Landscapes of Kazakhstan in Connection with 
Endemic Fluorosis (Osobennosti ras- 
predeleniya ftora v vodakh stepnykh landshaf- 
tov Kazakhstana v svyazi s endemicheskim 
flyuorozom), 
W72-06143 5B 


MOSS LANDING MARINE LABS., CALIF. 
Environmental Studies of Monterey Bay and 
the Central California Coastal Zone. 

W72-06464 2L 


NATAL UNIV., DURBAN (SOUTH AFRICA). 
Spectral Response of Harbor Resonator Con- 
figurations, 

W72-06184 8B 


NATIONAL ACADEMY OF 
SCIENCES-NATIONAL RESEARCH COUNCIL, 
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NEVADA OPERATIONS OFFICE (AEC), LAS VEGAS. 


WASHINGTON, D.C. MARITIME RESEARCH 
INFORMATION SERVICE. 
Treatment and disposal of vessel sanitary 


wastes: A Synthesis of Current Information. 
W72-06519 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, HOUSTON, TEX. 
CENTER. 


MANNED SPACECRAFT 

Reconstruction Errors in Digital-to-Analog 
Conversion, 

W72-06279 7C 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, LANGLEY STATION, VA. 
LANGLEY RESEARCH CENTER. 

Water Current Meter for Mean Flow Measure- 

ments, 

W72-06168 7B 


NATIONAL ASSOCIATION OF STATE 
DEPARTMENTS OF AGRICULTURE, 
WASHINGTON, D.C. 

Summary of Existing State Laws, 

W72-06493 5G 


NATIONAL CANNERS ASSOCIATION 


RESEARCH FOUNDATION, BERKELEY, 
CALIF. 


Ocean Discharge of Non-Toxic Food 

Processing Solids Residuals. 

W72-06044 5B 
NATIONAL CAPITAL COMMISSION, 
OTTAWA (ONTARIO). 

Pollution Control and Abatement Within the 

Planning Process, 

W72-05931 5G 


NATIONAL HURRICANE RESEARCH LAB., 
MIAMI, FLA. 
Hurricane Hilda, 1964: 1. Genesis, as Revealed 
by Satellite Photographs, Conventional and 
Aircraft Data, 
W72-06438 2B 


NATIONAL INDUSTRIAL POLLUTION 


CONTROL COUNCIL, WASHINGTON, D.C. 
Animal Wastes. 


W72-06550 5B 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
The Reclamation of Sewage Effluents for 
Domestic Use, 
W72-06016 5D 


NATIONAL INST. OF RADIOLOGICAL 
SCIENCES, CHIBA (JAPAN). 

Radioactivity Survey Data in Japan. 

W72-06326 5B 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WASH. BIOLOGICAL LAB. 
Passage of Adult Salmon and Trout Through an 
Inclined Pipe, 
W72-05893 8I 


Survival Growth and Fecundity of Hatchery- 
Reared Rainbow Trout after Exposure to Pul- 
sating Direct Current, 

W72-06011 81 


Laboratory Studies of Screens for Diverting Ju- 
venile Salmon and Trout from Turbine Intakes, 
W72-06109 81 


NATIONAL MARINE FISHERIES SERVICE, ST. 
PETERSBURG BEACH, FLA. BIOLOGICAL 
LAB. 

Hydrographic Observations in Tampa Bay and 

the Adjacent Gulf of Mexico—1968, 

W72-06486 2L 


NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION, PITTSBURGH, PA. 

WEATHER SERVICE FORECAST OFFICE. 
Snow Squalls in the Lee of Lake Erie and Lake 
Ontario - A Review of the Literature, 
W72-06446 2C 


NATIONAL VEGETABLE RESEARCH 
STATION, WELLESBOURNE (ENGLAND). 
Effects of Pulverized Fuel Ash on the Moisture 
Characteristics of Coarse-Textured Soils and 
on Crop Yields, 
W72-06303 3F 


NATIONAL WATER COMMISSION, 
ARLINGTON, VA. 
Authorization of Federal Water Projects, 
W72-06111 6B 


Forecasting Water Demands, 
W72-06489 6D 


NAUCHNO-ISSLEDOVATELSKII INSTITUT 
KURORTOLOGII I FIZIOTERAPIH, 
SVERDLOVSK (USSR). 
Use of Thin-Layer Chromatography to Identify 
Amino Acids in Natural Water (Primeneniye 
tonkosloynoy khromatografii dlya identifikatsii 
aminokislot v prirodnoy vode), 
W72-06557 2K 


NAVAL POSTGRADUATE SCHOOL, 
MONTEREY, CALIF. DEPT. OF 
OCEANOGRAPHY. 
Beach Cusps of Monterey Bay, California, 
W72-06485 2L 


Study of the Near Shore Surface Charac- 
teristics of Windrows and Langmuir Circulation 
in Monterey Bay, 


W72-06487 2L 
NAVAL RESEARCH LAB., WASHINGTON, 
D.C. OCEAN SCIENCES DIV. 

Retardation of Water Drop Evaporation with 

Monomolecular Surface Films, 

W72-06480 2D 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Methods of Removing Settleable Solids From 
Outdoor Beef Cattle Feedlot Runoff, 
W72-06548 5D 


NEBRASKA UNIV., LINCOLN. DEPT. OF CIVIL 
ENGINEERING. 
Effect of Sulfate and Other Ions in Coagulation 
with Aluminum (111), 
W72-06534 5D 


NEBRASKA UNIV., LINCOLN. WATER 
RESOURCES RESEARCH INST. 
University of Nebraska Faculty with Com- 
petence in Water Resources, 
W72-06431 9A 


NEVADA OPERATIONS OFFICE (AEC), LAS 
VEGAS. 
Reports Available in the Alaskan Information 
Program. 
W72-06359 5B 
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NEW HAMPSHIRE UNIV., DURHAM. WATER RESOURCE RESEARCH 


NEW HAMPSHIRE UNIV., DURHAM. WATER 
RESOURCE RESEARCH CENTER. 
Occurrence and Characteristics of Fractures in 
the Crystalline Rocks of Southeastern New 
Hampshire and Their Relationship to the Yield 
of Drilled Water Wells, 
W72-05983 2F 


NEW MEXICO STATE GOVERNMENT, SANTA 
FE. OFFICE OF STATE ENGINEER. 
Financial Assistance for the Construction and 
Improvement of Irrigation Systems, 
W72-06512 5G 


NEW MEXICO STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRICULTURAL 
ECONOMICS. 
An Economic Land Classification of the Ir- 
rigated Cropland in the Lower Rio Grande 
Basin, New Mexico, 
W72-06298 6B 


NEW MEXICO STATE UNIV., UNIVERSITY 
PARK. DEPT. OF CIVIL ENGINEERING. 
One-Dimensional Dispersion in Steady-Nonu- 
niform Flows, 
W72-06299 SB 


NEW MEXICO UNIV., ALBUQUERQUE. DEPT. 
OF ECONOMICS. 
A Dynamic Decision Model Evaluating Alter- 
native Policies for Long Run Water Allocation, 
W72-06297 6B 


NEW YORK OPERATIONS OFFICE (AEC), N.Y. 
HEALTH AND SAFETY LAB. 
Health and Safety Laboratory Fallout Program 
Quarterly Summary Report, September 1- 
December 1971, 
W72-06317 SB 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. BUREAU OF WATER AND 
WASTEWATER UTILITIES MANAGEMENT. 
Microscopic Water Quality and Filtration Effi- 
ciency, 
W72-06191 SF 


NEW YORK UNIV., BRONX. DEPT. OF 
PHYSICS. 
A Physicist Looks at Geographical and En- 
vironmental Problems, 
W72-05940 5G 


NEWARK COLL. OF ENGINEERING, N.J. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Measurement of Suspended Solids Concentra- 
tions in Sewage by Use of a Depolarization 
Method, 
W72-06277 5B 


NORGES TEKNISKE HOEGSKOLE, 
TRONDHEIM. RIVER AND HARBOR LAB. 
Forces on a Pontoon in Three Dimensional 
Waves, 
W72-061 58 8B 


Trapping of Outfall Constituents Behind Sills, 
W72-06169 5G 


NORTH AMERICAN ROCKWELL CORP., 
DOWNEY, CALIF. 
Development of a _ Satellite Microwave 
Radiometer to Sense the Surface Temperature 
of the World Oceans, 
W72-06469 7B 


NORTH CAROLINA STATE UNIV., RALEIGH. 
Ecological Considerations, 
W72-05928 2L 
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NORTH CAROLINA STATE UNIV., RALEIGH. 
DEPT. OF ARCHITECTURE. 
The Social Implications of Residential Environ- 
ments, 
W72-05930 6B 


NORTH CAROLINA UNIV., CHAPEL HILL. 
INST. OF GOVERNMENT. 
Proposed Animal Waste Pollution Control 
Legislation in North Carolina, 
W72-06498 5G 


NORTH CAROLINA WATER RESOURCES 
RESEARCH INST., RALEIGH. 
Proceedings - Workshop on Poultry Processing 
Plant Water Utilization and Waste Control, 
W72-06288 5D 


NORTH CAROLINE UNIV., CHAPEL HILL. 
DEPT. OF ENVIRONMENTAL SCIENCES AND 
ENGINEERING. 

Water and Waste Water Filtration: Concepts 

and Applications, 

W72-06028 SD 


NORTH DAKOTA UNIV., GRAND FORKS. 

DEPT. OF BIOLOGY. : 
Dynamics of Major Ions on Some Permanent 
and Semi-Permanent Saline Systems, 
W72-06263 2H 


NORTHERN REGIONAL RESEARCH LAB., 
PEORIA, ILL. 

Biopolymers of Activated Sludge. 

W72-06256 SA 


OAK RIDGE NATIONAL LAB., TENN. 
Tritium Behavior in Fish from a Chronically 
Contaminated Lake, 
W72-06343 5C 


Ecological Sciences Division Annual Progress 
Report. Period Ending September 30, 1971. 
W72-06345 5B 


Biochemical Indicators of Environmental Pollu- 
tion, 
W72-06361 5C 


Condenser Tube Bundle Configurations for 50- 
MGD and Larger Desalination Plants, 
W72-06520 3A 


Abstracts of Literature on the Distillation of 
Seawater and on the Use of Nuclear Energy for 
Desalting, 

W72-06522 3A 


OHIO AGRICULTURAL RESEARCH AND 
DEVELOPMENT CENTER, WOOSTER. DEPT. 
OF AGRONOMY. 
Effects of Soil and Crop Management Practices 
on the Removal of Strontium-90 by Plant Up- 
Take, Leaching, Runoff and Erosion, 
W72-06207 SB 


OHIO STATE UNIV., COLUMBUS. WATER 
RESOURCES CENTER. 
The Ecologic Impact of the Interactions Among 
Microorganisms and Aquatic Contaminents in 
Lake Erie, Phase I and Phase II, 
W72-06136 SC 


A System Analysis of the Western Basin of 
Lake Erie, Report of Research Completed to 
Sept. 30, 1971, 

W72-06137 5G 


OKLAHOMA BAPTIST UNIV., SHAWNEE. 
Functional Groups and Ions on Carbon Sur- 
faces Suitable for Ion-Adsorption Electrodes, 
W72-06523 3A 


OKLAHOMA BOARD OF AGRICULTURE, 
OKLAHOMA CITY. 
State of Oklahoma Activities in Animal Waste 
Management, 
W72-06497 5G 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRICULTURAL ECONOMICS. 
Cost Depletion Allowances for Irrigation 
Water, 
W72-06114 6C 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF CHEMISTRY. 

Continuous System Models of Oxygen Deple- 

tion in a Eutrophic Reservoir, 

W72-06259 5C 
OKLAHOMA UNIV., NORMAN. SCHOOL OF 
CIVIL ENGINEERING AND ENVIRONMENTAL 
SCIENCE. 

On Nutritional Pollution, 

W72-05936 SC 


OKLAHOMA UNIV. RESEARCH INST., 
NORMAN. 
Field Operation of a 20 Gallons Per Day Pilot 
Plant Unit for Electrochemical Desalination of 
Brackish Water, 
W72-06363 3A 


OLD DOMINION UNIV., NORFOLK, VA. INST. 
OF OCEANOGRAPHY. 
Comparison of Sieving and Settling Techniques 
for Size Analysis, Using a Benthos Rapid Sedi- 


ment Analyzer, 

W72-06013 2a 
ONTARIO VETERINARY COLL., GUELPH. 

Leptospires in Finger-Nail Clams, 

W72-06304 5C 


ONTARIO WATER RESOURCES 
COMMISSION, TORONTO. 
Gamma-Ray Treatment of Tastes and Odors, 
W72-06197 5F 


ORANGE COUNTY WATER DISTRICT, SANTA 
ANA, CALIF. 
Sodium Imbalance in Drinking Water, 
W72-06530 SF 


OREGON STATE DEPT. OF AGRICULTURE, 
SALEM. LAB. SERVICES. 
Malonate Dulcitol Lysine Iron Agar - A New 
Differential Medium for the Identification of 
Salmonella Subgenera I - III, 
W72-06265 5C 


OREGON STATE UNIV., CORVALLIS. 
Maximum Midsummer Surface Temperatures 
in Oregon’s Willamette Valley, 

W72-06301 2D 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FISHERIES AND WILDLIFE. 
Effects of Elevated Temperature on Juvenile 
Coho Salmon and Benthic Invertebrates in 
Model Stream Communities, 
W72-06293 5C 


Laboratory Stream Research: Objectives, Pos- 
sibilities, and Constraints, 
W72-06340 5C 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOOD SCIENCE AND TECHNOLOGY. 
Waste Management in the Food Processing In- 


dustry, 
W72-06300 5D 
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OREGON STATE UNIV., CORVALLIS. DEPT. 
OF SOILS. 
Using Waste Heat from Steam Electric Plants, 
W72-06292 sD 


Theoretical and Experimental Evaluation of 





Transfer of 2, 4-Dichloroph yacetic Acid in 
Porous Media, 
W72-06302 2K 


OSAKA UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Microbial Treatment of Industrial Waste Con- 
taining Cyanide: VI. Adaptive Formation of 
Cyanide-Degrading Enzyme of Fusarium 
Solani, (In Japanese), 
W72-06420 sD 


Microbial Treatment of Industrial Waste Con- 
taining Cyanide: VII. Operating Conditions of 
Continuous Treatment of Waste Containing 
Cyanide, (In Japanese), 


W72-06421 5D 
OSLO UNIV. (NORWAY). DEPT. OF 
LIMNOLOGY. 

In Situ Determinations of pH in Some Lakes, 

W72-06447 2H 


OSMANIA UNIV., HYDERABAD (INDIA). 

DEPT. OF BOTANY. 
An Ecological Study of Three Freshwater 
Ponds of Hyderabad-India. I, The Environ- 
ment, 
W72-06195 2K 


OTTAWA UNIV. (ONTARIO). DEPT. OF CIVIL 
ENGINEERING. 
Tube Clarification-Theory and Practice, 
W72-06040 SD 


PACIFIC MISSILE RANGE, POINT MUGU, 
CALIF. 
Beach and Near-Shore Water Pollution: Rincon 
Point to Point Mugu, California, 
W72-06471 SB 


PACIFIC NORTHWEST WATER LAB., 
CORVALLIS, OREG. 
Field Studies on Sediment-Water Algal 
Nutrient Interchange Processes and Water 
Quality of Upper Klamath and Agency Lakes, 
July 1967-March 1969, 
W72-06051 SC 


PAN AMERICAN HEALTH ORGANIZATION, 
WASHINGTON, D.C. PAN AMERICAN 
SANITARY BUREAU. 

25 Years of Fluoridation, 

W72-06527 5F 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF FORESTRY AND WILDLIFE. 
Effects of Partial Forest Cover Removal on 
Storm Hydrographs, 
W72-06296 4C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. INST. FOR RESEARCH ON LAND AND 
WATER RESOURCES. 

Effects of Irrigation of Municipal Sewage Ef- 

fluent on Spoil Banks, 

W72-06135 SE 


PIRELLI S.P.A., MILAN (ITALY); AND 
NORTHEAST UTILITIES SERVICE CO., 
WETHERSFIELD, CONN.; AND LONG ISLAND 
LIGHTING CO., MINEOLA, N. Y. 

The Long Island Sound Submarine Cable Inter- 

connection, 

W72-06393 8C 
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POLISH ACADEMY OF SCIENCES, KRAKOW. 
INST. OF NUCLEAR PHYSICS. 
Moessbauer Effect Analysis of Fe-Mn Nodules 
from Various Pacific Ocean Locations, 
W72-06360 5B 


POLSKIE TOWARZYSTWO PRZYRODNKOW 
IM KOPERNIKA, WARSAW. 
Annual Rainfall in the Karkonosze Mountains, 
W72-06422 2B 


PUBLIC SERVICE CO. OF COLORADO, 
DENVER. 
Construction by Helicopter at High Altitudes, 
W72-06389 8A 


PURDUE UNIV., LAFAYETTE, IND. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Status of Dairy Cattle Waste Treatment and 
Management Research, 
W72-06501 5G 


PURDUE UNIV., LAFAYETTE, IND. DEPT. OF 
AGRONOMY. 
Diffusion of Zinc in Soil: 1. The Influence of 
Soil Moisture, 
W72-05898 2G 


Diffusion of Zinc in Soil: II. The Influence of 
Soil Bulk Density and Its Interaction with Soil 
Moisture, 

W72-05899 2G 


PURDUE UNIV., LAFAYETTE, IND. DEPT. OF 
CIVIL ENGINEERING. 
Computerized Slope Stability; The Sliding 
Block Problem, 
W72-05883 8D 


Computer Assisted Slope Stability Analysis for 
Steady and Transient State Flow Conditions, 
W72-05884 8D 


PURDUE UNIV., LAFAYETTE, IND. SCHOOL 
OF CIVIL ENGINEERING. 
Computerized Slope Stability, the Sliding Block 
Problem, by Carlos Mendez; Steady and 
Transient State Flow Conditions, by M. B. 
Roy, 
W72-05980 8D 


Recent Developments in the Analysis of 
Hydrological Time Records. Concatenations 
and Spectrum Analysis (Developpements 
Recents en Matiere D’Analyse Des Chroniques 
D’Evenements MHydrologiques: Liaison en 
Chaine, Analyse Spectrale), 

W72-06474 2A 


QUEENS COLL., FLUSHING, N.Y. 


Alternative Futures and Distributional © 
Planning, 
W72-05929 6B 


RAND CORP., SANTA MONICA, CALIF. 
Policy Sciences: Developments and Implica- 
tions, 
W72-05946 6B 


REYNOLDS METALS CO., RICHMOND, VA. 
The Mechanism of Activated Sludge Phosphate 
Release and Methods of Control, 

W72-06049 5D 


RHODE ISLAND UNIV., KINGSTON. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
The Suspension and Sinking of Phytoplankton 
in the Sea, 
W72-06313 5B 


Interaction between Fatty Acids and Calcite in 
Seawater, 
W72-06433 2K 


ROBERT A. TAFT WATER RESEARCH 
CENTER, CINCINNATI, OHIO. ADVANCED 
WASTE TREATMENT RESEARCH LAB. 
Recent Developments in the Chemistry of 
Odour in Water: The Cause of Earthy/Musty 
Odour, 
W72-06423 5G 


ROBERT S. KERR WATER RESEARCH 
CENTER, ADA, OKLA. 
The Response of Macrobenthos to Irrigation 
Return Water, 
W72-06105 5C 


ROCKETDYNE, CANOGA PARK, CALIF. 
Development of Analytical Techniques for the 
Determination of Trace Organic Materials in 
Water, 


W72-06362 SA 
Methods for the Determination of Trace Or- 
ganic Materials in Water, 

W72-06369 3A 
Electrochemically Controlled Ion - Exchange, 
W72-06382 3A 


ROYAL SOCIETY AFRICAN FRESHWATER 
BIOLOGICAL TEAM, LAKE KATWE 
(UGANDA). 
A Conductimetric Method for the Determina- 
tion of Total Inorganic and Particulate Organic 
Carbon Fractions in Freshwater, 
W72-05955 SA 


RUST ASSOCIATES, MONTREAL (QUEBEC). 
Temperature Response of Aerated Stabilization 
Basins With and Without Nutrients, 

W72-06033 5D 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, N.J. WATER RESOURCES 
RESEARCH INST. 

Photosynthetic Reaeration in the Upper Passaic 

River, 

W72-05981 5G 
SAN DIEGO STATE COLL., CALIF. DEPT. OF 
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